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Is FLOOR SPACE A PROBLEM with YOU? 
DO YOU WANT THE ADVANTAGES of SPRAY 
PASTEURIZATION without EXCESSIVE SIZE and at 
an ATTRACTIVE PRICE? Then CHERRY-BURRELL BUILT 
THIS NEW SPRAY PASTEURIZER ESPECIALLY for YOU! 


Complete, ready to operate and priced very attractively, this new Cherry- 
Burrell Spray Pasteurizer is a full 200-gallon machine and comes to you 
with all-welded inner lining, outer finish and even the cover of glis- 
tening, enduring, easily cleaned chrome nickel (stainless) steel. 


Low . . . with a height of only 43 inches from floor to rail . . . and compact... 
with an overall length of only 82 inches and a overall depth of only 27 inches . . . this 
new machine is a great space saver. Figure it out yourself. Set two of these new 
spray pasteurizers back to back and they occupy only 5,412 square inches of floor 
space whereas two round vats, for instance, would measure 112 inches by 64 inches 
overall and require a floor space of 7,168 square inches. A clear saving of 1,756 
square inches of floor space for the new COMPACT spray pasteurizers. 


And now to answer a plain question . . . why do we build a rectangular pasteurizer ? 
Because we've found that the square or rectangular SPRAY pasteurizers do a better 
job. We built round pasteurizers up until six years ago. We do not build them now 
simply because they are not in line with modern requirements. 


Write in and get the information about this new COMPACT STAINLESS SPRAY 
PASTEURIZER. It's a great machine. You'll like it. CHERRY-BURRELL CORPORA- 
TION, 427 W. Randolph St., CHICAGO. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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Great Improvement 


in Coolers 


The Mojonnier Compact Cooler is fab- 
ricated not from tubes but from stainless 
steel stampings. Among its many ad- 
vantages are the following: 

@ The cooler is fabricated entirely from 
stainless steel including sections and 


troughs. All possibility of copper con- 
tamination has been eliminated. 


@ The design of the equipment is such that 
ammonia as well as other refrigerants 
may be used. 


@ It is possible to cool milk to low temper- 
atures without freezing on... In one in- 
stallation milk is being cooled to 31° 
without freezing on the cooler. 


@ Because of the continuous surfaces the 

equipment is unusually easy to clean. 

Mojonnier Compact Coolers are made 
in all capacities from 1800 pounds per 
hour and up. 

Many of the country’s leading dairy 
plants have recently changed over to 
this improved and better method of cool- 
ing dairy products. 

For further information on Mojonnier 
Milk Coolers, write 
MOJONNIER BROS. CO. 
4601 W. Ohio St. Chicago, Hlinois 


COMPACT COOLER 


Facts you should 
know about 


GLASS-LINED 
DAIRY EQUIPMENT 


FACT 


VI. The Handkerchief Test—Here’s a 
a practical demonstration of the inherent 
advantages of glass over any other material 


used for dairy equipment. 


Take a clean Handkerchief and rub it 
over the surface of a recently cleaned glass- 
lined vat. The handkerchief remains un- 
soiled. Now rub the handkerchief over 
the surface of a recently cleaned metal vat. 
It is likely that you will get a brownish 

reasy deposit. This is the result of butter- 
at adhering to the metal. Frequently this 
results in bad odors. Microscopic examin- 
ation of any metal surface shows minute 
“hills and valleys.” It is in these tiny inden- 
tations that butterfat finds its lodging. 
The satiny smooth surface of glass offers 
no such haven. Hence, it can cleaned 


really clean. <a 


We suggest you try the hand- 

kerchief test yourself. It will 

put you in a better position to (>) 
advise purchasers of dairy 
equipment. 


THE PFAUDLER CO. 
1515 Gas & Electric Bldg., Rochester, N. Y. 
Branch Offices : 


New York City, Chicago, Boston, Philadelphia, 
Elyria, 0., San Francisco (Pfaudler Sales Co.) 


PFAUDLER 


Your advertisement is being read in every State and in 25 Foreign Countries 
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ABSTRACTS OF PAPERS PRESENTED AT 
ANNUAL MEETING 


PRODUCTION SECTION 


P1. The involution of the mammary gland. E. P. Remvexe anv C. W. 
TurRNER, University of Missouri. 


As a result of recent work, the part played by the hormones of the 
ovary and the anterior pituitary in the regulation of the growth and 
functional activity of the mammary gland has become established. It is 
generally agreed that the growth of the duct system is stimulated by the 
estrogenic hormone. The growth of the lobule-alveolar system is regu- 
lated by a hormone secreted by the corpus luteum, acting in conjunction 
with the estrogenic hormone. The stimulus to secretory activity comes 
from a hormone secreted by the anterior lobe of the anterior pituitary, a 
small structure located at the base of the brain. 

Following weaning and the cessation of milk secretion, it has been 
observed in a series of laboratory animals that the lobule-alveolar structure 
gradually degenerates, and the gland returns to a duct system similar to 
that found in a non-parous animal. Before heavy lactation can be rein- 
duced in such animals, the lobule-alveolar system must be regrown. This 
observation is of considerable interest in connection with its relation to 
the rate of decline of lactation in normal animals. It is also of importance 
in considering the possibility of the experimental stimulation of lactation 
or of restoring milk secretion in cows that have been dry for some time. 

The object of the present report is to present the results of a study of 
the histological picture of the mammary glands of a series of goats, taken 
at various intervals following the cessation of milking. 

There is at first an accumulation of milk in the gland, followed by 
resorption of the milk and progressive atrophy of the lobule-alveolar 
~ system. The alveoli shrink in size, and eventually collapse, finally disap- 
pearing completely. In early stages there is a rapid infiltration of leu- 
cocytes into the gland parenchyma and the surrounding connective tissue. 


1 Contribution from the Department of Dairy Husbandry, Missouri Agricultural 
Experiment Station. Journal Series No. 405. 
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In the completely involuted gland only the large ducts and lateral branches, 
surrounded by connective tissue, remain. 

Comparisons made between involutionary stages and various develop- 
mental stages of pregnancy, emphasize the fact that the mammary gland 
undergoes a complete involution during the drying up period, and must 
be rejuvenated by the hormones of pregnancy before the next lactation. 
It is recognized, however, that when pregnancy and lactation are con- 
eurrent, the status quo of the mammary gland is probably maintained. 

That these observations made on goats are also true of dairy cows is 
indicated by a preliminary study of the mammary glands of cows taken 
at various stages of lactation. Here it was observed that some of the 
lobules involute while others are still actively secreting milk. This sug- 
gests the necessity of regrowing these involuted portions in the case of 
cows at advanced stages of lactation before an appreciable increase in milk 
production can be secured by stimulation with the lactogenic hormone. 


P2. The ovary-stimulating interaction of blood serum from cattle and 
gonadotrophic extracts. L. E. Caswa, University of Wisconsin. 


Blood serum from cattle interacts with unfractionated gonadotrophie 
extracts of the anterior pituitary to augment the weights of ovaries of 
test rats over that produced by the pituitary extract alone. Such inter- 
action is not obtained between cow blood serum and gonad stimulating 
extracts of urine of pregnant women or blood serum from pregnant mares. 
Neither is such interaction obtained between cow serum and purified fol- 
licle-stimulating or luteinizing extracts of the anterior pituitary. When, 
however, follicle-stimulating and luteinizing fractions are used together, 
there is augmentation of their combined effect by addition of cow serum. 

There is no apparent correlation between the stages of the reproductive 
eycle represented by the donor cattle and the augmenting activity of their 
blood serum. 

The augmenting action of the serum is slightly effective when adminis- 
tered orally and is not injured by boiling. 

Interaction of blood serum with unfractionated pituitary extracts may 
account for some of the differences in the reactions of ovaries of heifer 
ealves to unfractionated pituitary extracts and to pregnant mare blood 
serum. 


P3. A review of color inheritance in dairy cattle. Heman L. Ipsen anp 
H. W. Cave, Kansas State College. 


Illustrations are given of the self (S) and the recessive white-spotting 
(s) characters in cattle. A number of different modifiers of s are then 
taken into consideration. Among these are Lw (little white), Pl (pig- 
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mented leg), Wr (white restricter) and Dl (distal leg spot). White face 
in Holsteins and gray color in Jerseys are also discussed. 


P4. The dietary requirements of goats for vitamin E (A progress report). 
Joun L. Winson, B. H. THomas, anp C. Y. Cannon, Iowa State 
College. 


Since the discovery of vitamin E and its effect upon rats some investi- 
gators and many practitioners and stockmen have assumed that farm 
animals require this vitamin for normal reproduction. This assumption 
has led to supplementing stock rations with products known to be high 
in vitamin E content. Furthermore, the common cattle feeds have been 
tested with rats to determine their vitamin E content with the inference 
that such knowledge might aid in correcting reproductive troubles in 
cattle. 

There are no experiments reported in the literature in which it has 
been proved that vitamin E is essential to the normal reproduction of 
ruminants. As a preliminary experiment in an attempt to determine the 
dietary requirements of ruminants for vitamin E, six female goats were 
placed on a ration consisting of alfalfa hay and a grain mixture which 
had been treated with a solution of ferric chloride and ether to inactivate 
the vitamin E naturally occurring in the ration. The resulting vitamin-E- 
free ration was supplemented with cod liver oil and yeast, both of which 
had been proven previously in tests on rats to be lacking in vitamin E. 
Each batch of treated ration was checked with rats to determine its free- 
dom from vitamin E. 

The health and reproduction of the goats has been excellent while 
being fed the experimental ration. Approximately one year after being 
put on the vitamin-E-free ration five of the original six females gave 
birth to nine kids (eight alive and one dead). At the end of the second 
year on the experimental ration all six of the original goats gave birth 
to nine kids (five males and four females). 

Among the kids born to the original goats at the end of the first year 
were three females. Two of these were bred and have given birth to four 
(three males and one female) healthy and vigorous kids. For reasons as 
yet unknown to us the third female grew subnormally and was recently 
killed for histological examination. 

All of the kids born the second year to both the original goats and 
the two first generation females were sired by bucks that were born to 
the original goats. These young bucks had received only the vitamin-E- 
free experimental ration. 

It appears from these experiments that goats may not require vitamin 
E in their rations. If they do, then their requirements for this factor 
are below those of the rats which were used to determine the absence of 
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vitamin E from the goat rations. There is a remote possibility that vitamin 
E is synthesized in the body of the goat. 


P5. A preliminary study of the vitamin D requirement of calves when 
fed natural milk as the source of this vitamin. C. F. HurrmMan 
anp C. W. Duncan, Michigan State College. 


Eighteen calves were used in this investigation. Six calves were fed 
the basal rachitic grain mixture supplemented with skimmilk. The remain- 
ing calves were fed different levels of whole milk as their source of vitamin 
D. Blood plasma calcium, magnesium, and inorganic phosphorus values 
were determined each week. 

Most of the animals were slaughtered at about 160 days of age. Roent- 
genograms and silver nitrate stained sections of the costro-chondral junc- 
tions were made of some of the ribs of each animal. Ash analysis of the 
8th right rib was also made. 

The results indicate that about 0.35 to 0.45 U. 8. P. units of vitamin 
D from winter milk per pound of body weight meet the vitamin D require- 
ment for maintenance and growth from birth to five months of age. 


P6. The pathology of rickets in dairy calves. H. Ernest Becutet, E. T. 
HauuMANn, AnD C. F. HurrMman, Michigan State College. 


This study was based on 5 normal and 11 ricketic grade-Holstein calves 
selected from a group of more than 100 animals available for this work. 
The ages of the calves varied from 151 to 520 days at death. The period 
of duration of the disease varied from 38 to 212 days. 

Low vitamin D rickets in dairy calves was characterized principally 
by changes in the bones. These changes were always preceded by decreased 
concentrations of calcium and/or inorganic phosphorus in the blood plasma. 
The costo-chondral junction at the ventral end of the rib was selected as 
the best index to ricketic changes in the skeleton. Mid-frontal sections 
of about 4 millimeters in thickness were taken from the last 3 inches of 
the ventral end of each rib and studied by comparison of roentgenograms, 
photographs of specimens stained in silver nitrate solution, and histological 
sections. 

In the specimens studied, histological changes were confined largely 
to a relatively small portion of the bone at the costo-chondral junction. 
Retarded provisional calcification of the cartilage matrix appeared to be 
the fundamental change in rickets. However, the most conspicuous changes 
in microscopic study were irregular removal of cartilage by the embryonic 
marrow, and accumulation of excess osteoid tissue. The beading of ricketic 
ribs appeared to be caused by accumulations of osteoid tissue, but was 
exaggerated in gross appearance on the medial border of the rib by in- 


2 

i 

8 

e 

| 


PAPERS PRESENTED AT ANNUAL MEETING 433 


creased curvature of the rib in a medial direction. Cupping of the ventral- 
epiphyseal end of the diaphysis was not a prominent feature in roentgeno- 
grams of the costo-chondral junctions of ricketie calves. 

Growth was an important modifying factor in rickets. More severe 
rickets was associated with more rapid growth. Younger calves developed 
more florid rickets than did older calves under similar management. 

Low plasma calcium rickets appeared in this study to be histologically 
identical with rickets in which there were decreased concentrations in the 
plasma of both calcium and inorganic phosphorus. 


P7. The color and carotene content of various home-grown roughage 
rations and the influence of these rations on the color, carotine 
and vitamin A potency of the butterfat. R. E. Hopason, J. C. 
Knorr, H. K. Murer, anp R. R. Graves, Bureau of Dairy 
Industry, U. S. D. A., and Washington State College. 


Experiments were conducted to study the relationships of the color and 
carotene content of various home-grown feeds and the color, carotene and 
vitamin A content of the butterfat produced by cows receiving sole rations 
of these feeds. Also a comparison has been made of the color and carotene 
content of butterfat and its vitamin A potency. Three groups of seven 
Holstein cows in varying stages of lactation were fed rations of native 
grown forages cured as hay and as silage. One group was maintained 
throughout the winter on a ration of native grown and cured hay contain- 
ing a mixture of the common grasses and clovers. A second group was 
maintained on a ration of silage alone while the third group received both 
hay and silage. Three kinds of silage were used in these studies, namely, 
(1) silage made from perennial forages similar to and taken from the same 
fields as that which was made into hay. (2) Oat and pea silage made in 
a tower silo, and (3) oat and pea silage made in a stack. 

The groups of cows had been receiving these rations at least three 
months before the tests were begun. Color and carotene determinations 
were conducted on representative samples of pasture, native grown and 
cured hay and each of the three kinds of silage. At the same time the 
various feeds were sampled for analysis, representative samples of butterfat 
produced by each of the three groups of cows were analyzed for color and 
carotene. Vitamin A determinations were made on butterfat produced by 
(1) cows receiving the hay rations; (2) cows receiving silage made from 
perennial grasses and clover; and (3) cows receiving a ration containing 
‘both hay and silage. The color measurements were made by the method 
described by Nickerson, carotene by a photoelectric scopometer, the pig- 
ments being fractioned by methods modified from Willstatter and Stoll 
and more recently by Miller, and the vitamin A bio-assays according to 
the Sherman method. 

Butterfat produced from cows receiving native grown and cured hay 
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was low in both color and carotene content as compared with that produced 
by cows receiving pasture or silage as their ration. The color and the 
earotene of the butterfat produced by cows on silage alone was only slightly 
less than that produced when they were on pasture. Cows receiving a 
ration containing approximately half silage produced butterfat with almost 
as high a color and carotene content as those receiving an all silage ration. 

The dry matter of the silages had a materially higher carotene content 
than the native grown and cured hay. Butterfat produced from cows 
receiving hay and silage contained 1.64 times as much vitamin A while that 
produced by cows on all silage rations was 1.66 times as much vitamin A 
as butterfat produced by cows on hay alone. 


P8. The vitamin A activity of butter produced by cows fed alfalfa hay 
and soybean hay cut in different stages of maturity. J. H. 
Hizton, J. W. anv 8S. M. Havuee, Purdue University. 


In work previously reported at the Purdue Station it was found that 
artificially dried hay was superior in vitamin A activity to field cured hay. 
Early cut alfalfa hay was also found to have a higher vitamin A value 
than late cut hay. 

It, therefore, seemed advisable to conduct some feeding trials with arti- 
ficially dried and field cured legume hays, cut in different stages of 
maturity, to see what effect they might have on the vitamin A activity of 
butterfat. Since alfalfa hay, and soybean hay to a lesser extent, have been 
shown to be very effective in maintaining a high vitamin A value of butter, 
these two hays were selected for this work. Samples of each of these hays 
were cut in the early stages of maturity and in the late stages of maturity. 
Portions of each cutting of each hay were field cured and artificially dried. 
Biological assays for vitamin A have been made on each sample of hay and 
on the butterfat from cows fed these respective hays. 

In general it was found that the artificially dried hays produced butters 
of higher vitamin A value than the field cured hays. Early cut hays were 
more effective than late cut hays in producing butters of high vitamin A 
activity. 

P9. Caratone in rations for dairy calves. A. H. Kunuman, W. D. Gaur, 
AND Earu Weaver, Oklahoma A. & M. College. 


Calves, used in continuing the work begun with older cattle to study 
the réle of vitamin A in cottonseed meal rations, offer a means for com- 
paring the values of several carriers of this vitamin. 

Fifteen young calves were kept under similar conditions during the 
period of vitamin depletion. They were confined in a well-lighted barn, 
received whole milk for thirty to forty days, skimmilk to the age of six 
months, and the basal ration of beet pulp and cottonseed meal supplemented 
with bone meal. 
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In general, low blood calcium or phosphorus values preceded or coin- 
cided with the appearance of characteristic symptoms of vitamin A defic- 
iency. Exposure to direct sunlight or addition of a vitamin D supplement 
returned blood calcium and phosphorus to normal levels in ten to fourteen 
days, but did not improve the appetite, external appearance, or gains in 
weight. 

Cod liver oil or canned tomatoes and aerated cod liver oil added to 
the rations of affected animals brought about improvement, stimulated 
appetites and increased gains in weight. Five control animals receiving 
the basal ration plus 30 cc. of cod liver oil daily and kept in the barn 
consistently exceeded the gains of normal calves. 

Caratone, a commercial product recently put on the market as a source 
of vitamin A for livestock and poultry, was given to seven calves de- 
pleted in their stores of vitamin A. When supplemented with either aerated 
cod liver oil or viosterol, responses similar to those produced by cod liver 
oil were obtained. 

Preliminary results indicate that, when supplemented with vitamin D, 
5 ec. of caratone are as effective as 30 cc. of cod liver oil or 1200 ce. 
of canned tomatoes plus 30 ce. aerated cod liver oil in supplying the 
deficiency in the basal ration. 


P10. Blindness in cattle of nutritional origin associated with constriction 
of the optic nerve. L. A. Moore, C. F. Hurrman, anp C. W. 
Duncan, Michigan State College. 


Thirty cases of blindness have occurred which are different from the 
true vitamin A type of blindness. The blindness is observed in calves 
following birth and in young growing dairy animals when a ration con- 
taining poor quality roughage has been fed. It is frequently associated 
with paralysis, weakness, spasms and poor reproduction or denoted by 
premature births and retained placentas. The blindness is due to atrophy 
of the optic nerve where it passes through the optic foramen apparently 
due to pressure atrophy caused by improper development of the foramen. 
Corn silage, timothy hay, and cod liver oil contain the factor or factors 
necessary to prevent this type of blindness. The evidence indicates that 
rations low in calcium and vitamin D are not directly responsible for this 
type of blindness. Six calves fed 10,000 units of vitamin A in the form 
of ‘‘caritol’’ developed blindness. 


P11. A study of the malnutrition incident to the heavy feeding of cotton- 
seed meal. S. I. Becnen anv S. R. Skaaes, Pennsylvania State 
College. 


The object of this research was to discover whether or not there is a 
definite relation between cottonseed meal injury and vitamin A in the 
diet, as suggested by several workers during recent years. 
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Twelve Holstein heifers ranging in age from 6 to 18 months were fed 
on a ration practically devoid of vitamin A and high in cottonseed meal. 

The ration consisted of 37.5 per cent cottonseed meal, 37.5 per cent 
dried beet pulp, 12.4 per cent hominy feed, 12.4 per cent ground barley, 
0.7 per cent salt and 0.1 per cent irradiated yeast. No hay was included 
in the ration. 

As soon as definite symptoms of characteristic cottonseed meal injury 
appeared, each animal was started on a course of treatment designed to 
effect improvement and cure. 

A preparation of pure crystalline carotene dissolved in cottonseed oil 
was used in the treatment of most of the animals. The dosage of carotene 
reckoned as A. D. M. A. Vitamin units ranged from about 15,000 per day 
up to about 120,000 per day. The effect noted did not increase in propor- 
tion to the dose fed although some increase was shown. 

Some of the animals received activated ergosterol in addition to the 
carotene and one animal was treated for 30 minutes daily with a carbon 
are lamp. Vitamin D did not seem to be a significant factor, judging from 
growth curves. 

Cod liver oil was fed to three of the animals and devitalized cod liver 
oil was fed to two others. 

Alfalfa hay and a poor quality timothy hay were fed to some of the 
animals late in the experiment. 

One animal which received no curative treatment died in 213 days. 

Three animals went blind while being treated with the carotene con- 
centrate. This preparation seemed to furnish the necessary factor for 
growth but did not give adequate protection against the nervous symptoms 
accompanying cottonseed meal injury. 

One animal was completely cured by feeding five pounds daily of a 
very poor quality timothy hay. Dehydrated alfalfa hay of high quality 
brought about rapid recovery when as little as three pounds per day 
were fed. 

Cod liver oil brought about rapid recovery from all symptoms of injury. 
Devitalized cod liver oil seemed to have no effect. 

A colorimetric study of the blood carotene showed a graduate decline 
of carotene in the blood of the animals on the experimental ration, even 
though receiving large doses of carotene concentrate daily. 

The results of this study indicate that vitamin A is probably important 
in preventing cottonseed meal injury, but that there may be other unknown 
factors entering in. ; 

Results also indicate that under certain conditions carotene is probably 
not utilized in the animal body. Further experiments are being conducted 
along this line. 
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P12. Influence of the ration on the vitamin C content of milk. W. H. 
Rippetx, C. H. Wurrnan, ano J. S. Huanes, Kansas State College. 


Titration tests were made on milk from cows fed widely different rations. 
One group of cows was receiving a ration of Russian thistle hay, molasses, 
and a grain mixture—a second group, alfalfa hay and a grain mixture— 
and a third group, alfalfa hay, corn silage, and a grain mixture. After a 
series of tests had been run on milk from these cows, part of the third group 
were turned on good rye pasture, and further tests made. 

The milk of each cow was tested for ascorbic acid by clarifying with 
trichloracetic acid and titrating the serum with 2—6-dichlorophenolindo- 
phenol. Average values were calculated for each group. 

No significant difference was found in the ascorbic acid content of the 
milk from the four groups. These results confirm previous indications from 
biological tests. 


P13. Effect of the condition of corn plant at cutting upon the carotene 
content of silage. E. A. Kane anv C. A. Cary, Bureau of Dairy 
Industry, United States Department of Agriculture. 


A number of determinations of the carotene in the corn silage in two 
of the silos at Beltsville were made in the spring and summer of 1934. 
The results showed a considerable variation. In order to determine some 
of the factors influencing the carotene content of corn silage, we, in the 
fall of 1934, noted the condition of the corn plant at the time of cutting 
and took samples of the material as it entered the silos from the silage 
eutter. One portion of each of these samples was analyzed immediately 
for carotene ; and another was put into a coarse-meshed bag, labeled, placed 
in the silo, and analyzed later when it was uncovered as the silage was used. 

The experiment is not complete, but apparently the results show clearly 
that the carotene content of the corn plant and of the silage made from 
it depends upon the greenness of the plant at cutting. The silage from 
the corn that was 90 to 100 per cent green at cutting contained 111 to 156 
(average 128) parts of carotene per 1,000,000 of silage (dry weight). 
When the plant was older and drier and only 40 per cent green at cutting, 
the carotene content of the silage was only 35 parts per 1,000,000; and, 
after a light frost when the corn plant was only 20 per cent green, the 
carotene content of the silage was negligible (i.e., 4 parts per 1,000,000). 

Although a carotene determination may not be a reliable measure of 
“the vitamin A value of the yellow corn kernel, it is quite likely that a 
carotene determination is the best measure available of the vitamin A 
potency of the corn plant as a whole and also of the corn silage, as most 
of the carotene occurs in the leaves. We plan further work bearing upon 
this point. 
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P14. The stack silage method of preserving forage crops and the com- 
parative nutritive value of oat and pea silage made in a stack and 
ina tower. J.C. Knorr, R. E. Hopson, anp R. R. Graves, Wash- 
ington State College and Bureau of Dairy Industry, U. 8. D. A. 


Oats and peas were cut for silage. A 30-ton wood stave silo was filled 
with this material and a stack was built of like material. The oats and 
peas were chopped by a silage cutter in both cases. The stack was covered 
with dirt to a depth of about 18 inches. Each type of silage had a pleasant 
acid odor and was palatable to both cows and sheep. 

Digestion experiments were conducted with three yearling wethers on 
each type of silage. The chemical composition of the dry matter was prac- 
tically the same for both types of silage. The stack silage contained 
approximately 20 per cent more moisture than the tower silage. 

The digestibility of the crude protein in the stack silage was approxi- 
mately 17 per cent lower than in the tower silage. The digestibility of 
the crude fiber was approximately 11 per cent lower in stack silage. While 
the digestibility of both the ether extract and nitrogen-free extract was 
slightly lower in the stack silage, the difference was too small to be 
significant. 


P15. Pea vine silage as a feed for dairy cattle. J. O. TreTsveN, Montana 
State College. 


In 1930 the Montana Experiment Station started a series of experi- 
ments to determine the feeding value of pea vine silage or pea cannery refuse 
for dairy cattle. Two feeding trials were conducted with producing dairy 
cows. In both trials the cows were divided into two uniform groups of eight 
head each. With one lot of cows, pea vine silage was substituted for nearly 
two-fifths of the alfalfa hay fed the other group, otherwise the two rations 
used were the same. The concentrate used was a mixture of ground wheat, 
oats, and barley, wheat bran and cottonseed meal, plus 1 per cent bone meal 
and 1 per cent salt. To eliminate any difference in the productive capacity 
of the two groups, these trials were conducted by the reversal method. The 
silage used was of fairly good quality. 

Two feeding trials were conducted with growing dairy heifers in which 
pea vine silage was compared with alfalfa hay. In these trials, yearling 
heifers were divided into two uniform groups. One group was fed all the 
good alfalfa hay the animals would clean up and a limited amount of grain. 
The other group was fed all the pea vine silage they would consume, a 
limited amount of alfalfa hay and the same grain ration as the first group. 
The’ grain in live weight was almost equal for both lots, averaging a little 
more than a pound per head daily. 

From these four trials we may conclude that a good grade of pea vine 
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silage has a feeding value for milk production and also in the ration for 
growing heifers when used as in these trials, about one-third that of good 
alfalfa hay. 

Though pea vine silage has a rather strong, penetrating odor, a good 
quality of milk may be produced by feeding after milking and removing 
the milk from the barn as soon after drawing as possible. 


P16. Studies regarding the use of mineral acids for the preservation of 
forage. Dairy Department, Ohio Agricultural Experiment Sta- 
tion, Wooster, Ohio. 


A second crop of green forage, mostly alfalfa and clover, was cut into 
two 8 x 22 wooden silos with the addition of a 1: 4 mixture of 2 N sulphuric 
and hydrochloric acids, on August 2 and 3, 1934. 

It was planned to add 70 liters (about 154 pounds) of this acid mixture 
per ton of forage. The acid was siphoned into the blower (not a good 
practice). The amount of acid added in this manner was about } the 
desired amount, so that the average pH of the resulting silage was 4.31, 
instead of 4.0, or slightly less acid than planned. 

After settling and leveling, the silage was covered with roofing paper 
and several inches of wet shavings, the loss from spoilage being similar to 
corn silage handled in the same way. 

A similar lot of forage was made into hay which was chopped and 
blown into the mow. 

Four groups of four cows each were used for the feeding comparisons. 
All received the same grain mixture according to production. Cows fed 
the acid silage received four ounces and the check group 2 ounces of CaCO, 
daily. 

One group received the acid silage as the sole roughage continuously 
while another was fed the dry chopped hay continuously in comparison. 
The other two groups received corn silage at the rate of two pounds per 
ewt. and were reversed between acid silage and long alfalfa hay as the 
remaining roughage in periods of 6 weeks. The acid silage was fed ad 
libitum and the hay feeding regulated to supply the check group with about 
the same amount of dry matter. 

The difference in production between the acid silage and the hay fed 
groups was very small. Marked changes in the bicarbonate and ammonia 
content of the urine were evident but there was no significant change in 
the alkaline reserve of the blood. 

The vitamin A and carotene values per unit of fat produced were almost 
identical for the different groups at the same stage of the experiment. «The 
carotene content of the butter fat declined from 7.5 to 3.5 milligrams per 
kg. during the first two months and remained nearly constant thereafter. 
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The milk produced on the acid silage feeding seemed to allow somewhat 
better growth than did that from the hay feeding, both being mineralized 
by the addition of iron, copper and manganese, but the difference was not 
outstanding. 


P17. Molasses as a preserving agent in making soybean silage. E. C. 
Eutine, Clemson College, South Carolina. 


In the test herein reported blackstrap molasses was employed as a pre- 
serving agent in the making of soybean silage. 

Immature Mammoth Yellow soybeans, cut in the early bloom stage, 
were ensiled late in August of 1934. One per cent by weight of blackstrap 
molasses, diluted with an equal weight of water, was added to the soybeans 
at the cutter. This immature crop had a dry matter content of only 21.25 
per cent. 

This silo was opened on November 9, 1934, and after removing the sur- 
face layer of about nine inches, the silage was found to be of excellent 
quality, having a clean acid odor and a dark green color. No evidence of 
putrefaction could be detected. 

A group of 16 milking cows was fed this silage as the only roughage 
for a period of 38 days, including a 10 day transition period and a 28 day 
experimental period. 

This silage was palatable and very little was refused from the start of 
the trial. Large quantities of the soybean silage were consumed with 
practically no refusal at the level fed. 

Due to the very high moisture content of the silage a comparatively 
small percentage of the total digestible nutrients required was secured from 
the silage and the rate of grain feeding appears unusually high. 

The silage was not excessively acid, having a titratable acidity equiva- 
lent to 1.22 per cent lactic acid. 

Comparative analyses of the fresh soybeans and the soybean silage indi- 
eated a loss of about 15 per cent of the crude protein during the ensiling 
process with slight increases in the per cent of ash and erude fiber. 

Positive balances for both calcium and phosphorus were secured in a 
trial with two heavy milking Holstein cows receiving soybean silage as their 
only roughage. The grain supplement fed contained one per cent salt but 
no other mineral ingredients. 

The soybean silage is very similar to corn silage in percentage of total 
digestible nutrients when compared on a dry matter basis. 

No objectionable flavors or odors were imparted to the milk of cows 
receiving soybean silage as their only roughage, even when fed immediately 
before the milking period. 
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P18. Experimental cottonseed meal ration plus silage versus herd ration, 
hay, and silage feeding. R. H. Lusu, Louisiana State University. 


In earlier work at this station five heifers averaged 11,730 pounds of 
4 per cent-fat-corrected milk in ten months on experimental ration consist- 
ing of either cottonseed meal or soybean meal 25 parts, yellow corn 75 
parts, oyster shell flour 2 parts, and one part of salt with corn and soybean 
silage or pasture as the only roughage. ‘Their production the following 
lactation on a herd mixture consisting of 40 parts corn, 20 parts each of 
oat bran, cottonseed meal, mixed hay, one part of salt, and silage was only 
8,996 pounds of milk. During the same periods other heifers, receiving the 
same herd ration, averaged 9,353 and 8,613 pounds, respectively, of 4 per 
cent milk. Subtracting the 740 pounds seasonal difference gives a net in- 
crease of 15.4 per cent for the experimental ration, silage and no hay, over 
the herd ration, mixed hay and silage. The net return per cow per lacta- 
tion over feed cost was also $18.21 higher without hay. 

Since then, three double reversal comparisons of 61 to 80 day periods 
each have been made using the experimental cottonseed meal ration and 
silage against one-half as much silage, legume hay, and the above herd 
ration. Mature fresh Holstein cows and corn and soybean silage were used 
all three years. Five cows were used in each group for the first two trials, 
and four each in the third. Grain was fed at the same rate to both groups. 
Silage was fed at the rate of six pounds alone, or three pounds plus one of 
hay daily per 100 pounds live weight. 

Dehydrated soybean hay was used in the first trial, but was not very 
palatable. During the silage alone periods 2.36 per cent more 4 per cent 
milk was obtained. There was also less loss in live weight than when hay 
was fed. This trial indicated 281 pounds silage was equivalent to 100 
pounds soybean hay. In the second trial, western alfalfa hay of good 
quality was fed, and 8.22 per cent more milk obtained for hay and silage 
feeding than with silage as the only roughage with less loss in live weight. 
This trial indicated 386 pounds of silage were necessary to replace 100 
pounds alfalfa hay. In the third trial, locally grown dehydrated alfalfa 
was used, with 1.66 per cent more milk being produced, but greater loss in 
weight 19r hay and silage periods than for silage alone. This indicated 
that 324 pounds of silage were necessary to replace 100 pounds of this hay, 
or an average of 330 pounds for the three tests to equal 100 pounds legume 
hay, if no difference existed in the nutritive value of the two grain rations. 
The average of the three trials was 28.89 pounds milk per cow daily on 

“experimental ration and silage and 29.44 pounds on the herd ration, legume 
hay, and silage, or an increase of 1.9 per cent for the latter method of 
feeding. Because of high cost of legume hay, oats, and bran, feed cost of 
100 pounds milk averaged 10 cents less on silage alone than with legume 
hay. 
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These trials have demonstrated that under our conditions, legume hay 
and a bulky grain ration are not necessary for economical production when 
silage, corn, cottonseed meal, and adequate mineral matter are fed. 


P19. The digestibility and feeding value of Russian thistle hay. H. W. 
Cave, W. H. anv J. 8. Hueues, Kansas State College. 


Due to the drought and extreme shortage of feed in the western half of 
Kansas and portions of several other states, many thousands of tons of 
Russian thistles have been harvested and fed to livestock during the past 
season. Little information was available as to the digestibility of Russian 
thistles and practically nothing was known as to their feeding value. This 
report contains the results of a digestion trial where thistles were fed as 
an exclusive diet to dry cows and the results of a feeding trial where 
thistles supplied the roughage portion of the ration for lactating cows. 

In the digestion trial one representative each of the Ayrshire, Holstein 
and Jersey breeds were used. The length of the trial was 25 days, divided 
into a 15-day preliminary period and a 10-day collection period. The 
amount of thistles fed varied from 4,000 grams daily fed to the smallest 
cow to 7,000 grams fed to the largest cow. These amounts of the hay were 
sufficient to approximately maintain the body weights of the experimental 
animals. 

The hay used in both the digestion trial and the milk production trial 
was cut in early August while still fairly green and was baled as soon as 
possible. This resulted in a small amount of mold in a few of the bales. 

The results of the digestion trial are given in the following table. 


Composition, digestibility, and digestible nutrients of Russian thistle hay 


DRY CRUDE ETHER | CRUDE N. FREE 
MATTER PROTEIN | EXTRACT FIBER asm EXTRACT 
Composition, per cent 86.22 9.25 0.96 22.50 15.65 37.86 
Apparent digesti- 
bility, per cent. ....... 54.8 63.2 | 46 | 61.7 
Digestible matter | | 
47.25 5.85 | 0.39 10.04 23.36 


In the milk production trial to be reported, two lots of 5 cows each were 
fed by the double reversal method through three 30-day periods. One 
group of cows received ground alfalfa hay as a source of roughage, while 
the other was receiving ground Russian thistle hay. The grain ration used 
with alfalfa hay consisted of 4 parts corn and 1 part wheat bran. That 
fed with thistles consisted of 2 parts corn, 1 part bran, and 1 part cottun- 
seed meal. To each of these grain mixtures was added 1 per cent each of 
steamed bone meal and common salt. To improve the palatability and 
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inerease the energy of the thistle ration, each cow while receiving the 
thistles was given 4 pounds daily of black strap molasses. 


P20. Lespedeza Sericea feeding trials with dairy cows. C. E. Wyiim anp 
8S. A. Huyton, University of Tennessee. 


Lespedeza Sericea is a relatively new perennial legume in the United 
States. It has been grown at the Tennessee Experiment Station since 1927. 
(Bul. 154.) Its high protein content (11.5-14.5%), high mineral content 
(4.1-4.6% ), together with its high yield and other characteristics make it a 
desirable plant in considering feeds for dairy cows. Several feeding trials 
with a limited number of cows were made during the winters of 1933-34 
and 1934-35. 

In the 1933-34 trials it was compared with mixed alfalfa hay fed ad 
libitum with 10 pounds of concentrates and 20 pounds of corn silage. Milk 
and fat records and weight of cattle were kept as well as weights of feed. In 
this trial the cows consumed less Lespedeza Sericea than mixed alfalfa hay 
and produced slighty less milk and fat. The most significant fact was that 
the cows did not seem to relish or eat as much Sericea hay as was expected. 
The trials the following year were planned to find a solution to this diffi- 
eulty. The following 20-day trials with two Holsteins and one Jersey were 
made with fixed amounts of silage (30 lbs.) and concentrates (10 lbs.) : 

Trial I. Lespedeza Sericea—ad libitum. 

II. Alternate days of alfalfa and Sericea ad libitum. 
III. Alfalfa and Sericea ground equal parts—fed ad libitum. 
IV. Sericea ground and mixed with molasses (10 lbs. to 1 lb.). 


Results—20 day periods 


TRIAL HAY CONSUMED 
Lbs. Lbs. Lbs. Lbs. 
Baia, Sericea 268.3 2204.4 81.72 63 
Sericea : alfalfa 
88.5 : 249.9 1946.4 78.32 39 
681.0—Equal parts 
Sericea and alfalfa 1774.1 72.77 86 
Sericea and Molasses | 
360.4 1392.3 62.30 | 77- 


“P21. The effect of soybeans on the fat content of milk. J. W. Wiuzur, 
J. H. Hiwton, anp Co-workers, Purdue University. 


The question of the effect of feeds on the fat content of milk is especially 
interesting from the standpoint of feeding soybeans. In a series of seven 
feeding trials in which rations containing soybeans in varying amounts 
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were compared with rations which did not contain soybeans, the fat test of 
the milk was increased approximately 0.25 per cent. A total of 26 cows 
were fed on each ration during these feeding trials. 

An index figure to show the relationship between milk and fat was 
obtained by dividing figures representing the percentage of original fat 
production by figures representing the percentage of original milk produc- 
tion, the original milk and fat being the amount of production during the 
first 10 days of each feeding trial. The percentage of original production 
was obtained by dividing productions during the first or original 10-day 
period into the productions during the subsequent 10-day periods. When 
no soybeans were included in the ration the index figures averaged 96.4, 
indicating that the amount of fat in the milk was low in relation to milk 
production. When soybeans were included in the ration the average index 
figure was 107.7 indicating that the fat production was high. These two 
index figures show that soybeans actually increased the percentage of fat 
either by maintaining the fat content of milk while milk production was 
declining or by actually increasing the fat content of milk either when milk 
production increased or declined. 


P22. The effect of quality and level of protein intake upon growth and 
milk production. I. W. Rupe, G. Boustept, anp E. B. Harr. 
University of Wisconsin. 

To study further the economy as well as the limitations of ‘‘home 
grown’’ dairy rations this experiment was planned and started in January, 
1934. Six lots of heifers, three animals per lot, were started at six months 
of age on the following rations: 


I—Inadequate Protein. Timothy hay, corn silage; corn 50, and oats 50. 
Il—Adequate Protein. Timothy hay, corn silage, corn 37, oats 37, and 
corn gluten meal 26. 
IlI—‘‘ Mized Protein.’’ Timothy hay, corn silage; corn 266, oats 266, 
wheat bran 234, linseed meal 117, and gluten meal 117. 
IV—‘‘ Home Grown.’’ Alfalfa hay, corn silage; corn 50 and oats 50. 
—‘Home Grown,’’ plus a phosphorus-rich feed. Alfalfa, corn silage; 
corn 60, oats 20, wheat bran 20. 
VI—‘ Home Grown,”’ plus mineral phosphorus. Alfalfa, corn silage; 
corn 500, oats 500, bone meal 18.5. 


It is planned to carry the animals through the growing period and 
through at least two lactations on their respective rations. Until first 
calving the ratio of the feeds will be as 1.0 for hay, 1.0 for concentrates 
and 2.0 for silage. The nutritive ratios during growth will be 1: 10.7 for 
Lot I, and 1: 6.7 for the other lots. 

When the animals come into milk it is planned to adjust the proportion 
of the concentrates so that a constant ratio of protein and total digestible 
nutrients in the ration to the milk yield, will be fed above maintenance to 
all animals except those in Lot I. 
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The first year’s results show the following rates of average daily gain 
respectively for the six lots: 1.28, 1.36, 1.33, 1.48, 1.46, 1.52. While other 
differences appear insignificant all alfalfa-fed lots averaged to gain faster 
than the timothy hay lots. Analyses on the blood calcium and phosphorus 
made after 9 months on experiment showed normal concentrations of these 
elements for all animals. 


P23. Milk and butterfat production on high and low protein rations. 
C. A. Cary, Bureau of Dairy Industry, United States Department 
of Agriculture. 


Two mature Jersey cows have been fed during different lactation and 
preceding dry periods on a ration that was low in protein content (7.e., it 
contained 0.5 Ib. of crude digestible protein per 1000 lbs. live weight of cow 
for maintenance and 1.25 times as much protein as occurred in the milk to 
cover the requirements for milk secretion). During other lactation and 
dry periods they were fed a ration of exactly the same composition except 
that the protein was increased by substituting a good grade of commercial 
easein for carbohydrate. The casein that was thus introduced into the 
basal ration was 0.2 Ib. per 1000 lbs. of live weight, plus an amount equal 
to 0.75 of the protein in the milk. The energy consumption in both cases 
was about 10 per cent above the Savage Standard. 

When changed from the high- to the low-protein ration at the begin- 
ning of her dry period, one cow immediately in the succeeding lactation 
produced 50 per cent less milk and fat. The other cow maintained her 
production for nearly 8 months during the succeeding lactation, at the end 
of which time the milk yield and percentage of fat in it dropped abruptly. 
In her next lactation on the low-protein ration, her milk yield was 22 per 
cent of that on the preceding high-protein ration and the fat production 
was less than 15 per cent. She went dry in 5 months. 

When these changes of ration were reversed both cows immediately in 
their succeeding lactation periods fully resumed their original higher level 
of milk and fat production. The average body weight of one cow was 
about 100 pounds lower on the low-protein feeding. With the other cow 
the changes in body weight were negligible. 


P24. Extremes in protein feeding—Bearing of the results on the protein- 
feeding standard. A. E. Perxtins, Ohio Agricultural Experiment 
Station, Wooster. 


Rations of N. R. 1: 2 and N. R. 1: 18, and others less extreme, have been 
used over extended periods. 

In the 1:2 ration we seem definitely to have passed the point where 
additional protein is of any advantage. The amount of protein supplied 
above maintenance by this ration was approximately six times the protein 


| 
| 
) 


446 JOURNAL OF DAIRY SCIENCE 


content of the milk. The amount of production was less than would nor- 
mally be expected from these cows on ordinary feeding, but there was no 
definite evidence that the ration was injurious to the cow. 

On the rations of opposite type N. R. 1:13 there must have occurred 
over long periods practically 100 per cent conversion of feed protein to 
milk protein, even assuming a maintenance requirement of 0.55 pound 
instead of the conventional 0.70 pound per 1000 pounds live weight. 

Production on this type of feeding was on a lower plane and the cows 
were much thinner in flesh than normal but maintained their live weight 
from year to year, remained in apparent health, and produced normal well- 
developed calves. Clearly, the dairy cow has a remarkably wide degree of 
tolerance with respect to the protein content of her ration. 

Cows in these experiments on rations having a N. R. of 1:11 for two 
successive lactations also apparently made 100 per cent transformation of 
feed protein to milk protein, after deducting the conventional maintenance 
allowance. Satisfactory production and eondition were apparently main- 
tained. 

The old question which has long troubled the makers of feeding 
standards as to how completely feed protein could be transformed into 
milk protein has apparently been answered, at least for rations containing 
a reasonable variety of feeds, such as present in these rations. 

The relation of these results to the present feeding standard situation 
will be briefly discussed. 


P25. Changes in weight of new-born calves as related to the method of 
feeding. C. L. Cotz, University of Minnesota. 


Fifty-three Guernsey calves were used and divided into three groups. 
They were all weighed at birth and at 24-hour intervals thereafter until 
they reached the age of 14 days. 

Group I consisted of thirteen calves that were taken from their dams 
immediately following birth without having nursed. They were hand fed 
with their dam’s milk at all times. 

The twenty-six calves of Group II were left with their dams 48 hours 
after birth. Food was then withheld for 24 hours and they were hand fed 
thereafter. 

The third group contained 14 calves that were left with their dams 96 
hours and then cared for in the same manner as Group II. 

Group I suffered a slight weight loss for the first two days and then 
a continued gain for the balance of the fourteen days at which time they 
showed an advantage of 7.9 pounds and 10.5 pounds in average weight 
inerease over groups II and III respectively. 

Group II made a daily gain for the first two days, then a decided loss 
on the third day and a daily increase for the balance of the 14 days. 
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Group III made a daily gain for the first four days. The next three 
days showed a daily weight loss and then a daily gain for the balance of 
the 14-day period. 

Group II made a slightly larger average gain during the course of the 
experiment than did Group III. 

The experiment clearly shows that dairy calves do not suffer a natural 
weight loss following birth. Also that calves not allowed to nurse their 
dams seem to get a much better start during their first two weeks than those 
allowed to nurse. 

They are also much easier to teach to drink when never allowed to nurse. 


P26. The nutrients required by dairy cows kept in an open shed vs. cows 
kept in a dairy barn. J. R. Dice, North Dakota Agricultural 
College. 


Animal husbandmen have been prone to assume that farm animals 
should be comfortably housed for maximum production and for economical 
production. It is common knowledge now that beef cattle kept in open 
sheds will make more economical gains than barn fed cattle but the idea 
prevails that ‘‘thin skinned milk cows’’ require rather warm quarters. 

Our first progress report showed that for three, two-month periods in 
different years, the cows kept in open sheds were somewhat more persistent 
producers than similar groups housed in tle dairy barn and that milk cows 
ean stand low temperatures provided they have access to shelter that is dry 
and free from drafts. 

This progress report gives results obtained by comparing two groups of 
cows kept in the dairy barn to similar groups housed in a pen barn. The 
average temperature of the barn for two trials was 48.2° F., for the shed 
28.3° F. The average humidity of the barn for the last period was 84.3, 
for the shed 75.9. 

During the two five-months periods beginning November first, the eleven 
cows kept in the barn produced %48,706.5 pounds of 3.88 per cent milk and 
1,513.5 pounds of butterfat. The shed cows produced 35,824 pounds of 4.53 
per cent milk and 1,624.05 pounds of butterfat. 

The barn group consumed 2.499 pounds of digestible protein for every 
pound of butterfat produced and 0.0977 pound of protein for each pound of 
milk. The shed group required 2.18 pounds of protein for a pound of but- 
terfat and 0.0986 pound for a pound of m‘lk. 

The barn cows used 16.03 pounds of total digestible nutrients for a 
pound of butterfat, and 0.629 pound for a pound of milk. The shed cows 
consumed 14.02 pounds of T. D. N. for a pound of fat and 0.635 pound for 
a pound of milk. The difference in the test of the milk may have had some 
influence on the nutrients required for fat production. 

The barn groups weighed 13,400 pounds at the beginning of the trial 
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and gained 751 pounds in five months. The shed groups weighed 12,352 
pounds and gained 982 pounds. 

During the 1934-35 trial period three cows in the barn and three in the 
shed produced approximately the same amount of milk and butterfat. The 
three barn cows produced 13,206 pounds of 3.695 per cent milk and 488 
pounds of fat. They used 0.0878 pound of protein and 0.673 pound of 
T. D. N. for every pound of milk and 2.397 pound of protein and 18.38 
pounds of T. D. N. for every pound of fat produced. They gained a total 
of 271 pounds. 

The three shed cows produced 12,145 pounds of 3.98 per cent milk and 
483 pounds of fat. They consumed 0.0897 pounds of protein and 0.689 
pounds of T. D. N. for every pound of milk and 2.253 pounds of protein 
and 17.31 pounds of T. D. N. for every pound of fat produced. They 
gained 260 pounds. 

These data do not seem to indicate that the cows in the shed used 
nutrients fed them to maintain body temperatures. 


P27. Formulae for calculating rations for milk cows. A. H. KuHnLMaAn, 
Oklahoma A. & M. College. 


The following formulae based on the Morrison Feeding Standard elimi- 
nate the necessity of constant reference to the feeding standard, and shorten 
the work involved in calculating rations for milk cows: 


Ww 
X=M(.0811 + .0072F) +0.7 5 (1) 
Y=M(.1005 + .057F) + 7.925 (2) 
057F) + 7.925 


In these equations XY = pounds of digestible crude protein required daily, 
Y = pounds of total digestible nutrients required daily, M = pounds of milk 
produced daily, F = per cent fat in milk, and W = body weight of the cow. 

While the values for body maintenance are identical with those of the 
Morrison Feeding Standard, the nutrient requirements for milk production 
approximate very closely the averages of the upper and lower limits for 
any given fat test specified in the Morrison Standard. 

If a concentrate mixture is used which adequately meets the protein 
requirements, when roughages are fed in proportion to body weight, the 
pounds of concentrates (Z) required daily are expressed by the following 
formula, derived from the second equation: 


1005  .057 B-7.925 Ww 


In this equation A= pounds of total digestible nutrients in one pound 
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of concentrate mixture and B=pounds of total digestible nutrients fed 
daily in the roughage allowance per 1000 pounds body weight. 

The specific formula for any given roughage and concentrate mixture 
may be derived readily from equation (3). If alfalfa hay and corn silage 
are fed at the rate of one and three pounds respectively per 100 pounds of 
body weight and if the concentrate mixture contains 73 per cent T. D. N., 
the formula is 

Z=M(.1377 +.078F) —.00349W (4) 


Equations (1) and (2) provide very useful short methods for determin- 
ing the daily requirements of nutrients for milk cows, while specific 
formulae derived from equation (3) are especially valuable in saving time 
in caleulating the daily allowances of a concentrate mixture in feeding 
experiments. A further advantage is that all calculations involved in 
equations (1), (2), and (4) may be made with calculating machines. 


P28. Permanent records in the station herd. R. B. Becxer, University 
of Florida. 


What forms of permanent records shall be kept in a station dairy herd, 
in order to have them in concise convenient form for research purposes? 

The above question was decided by the late Prof. A. C. Baer and his 
associates at the Oklahoma station a few years ago. Two forms were de- 
cided upon, drafted, and printed, and the station records kept thereon. 
The first of these forms permitted daily milk yields of individual cows 
for each lactation, to be kept in such manner that these could be tabulated 
and analyzed either by calendar months or by lactation curves, using any 
arbitrary unit from the date of calving. 

The second form is a loose-leaf pocket herdbook in which each cow’s 
record is tabulated by calendar months and lactation totals for four 
lactations. Space is provided for registered name and number, date of 
birth and a two-generation pedigree; also for color markings, tattoo and 
herd number. Official records for four lactations may be listed. Breeding 
and reproduction records for four breeding seasons are included. Since 
the average life-span of most dairy cows does not exceed four lactations, 
this form is adequate. For cows that exceed this age, as many as four 
additional record sheets have been used. The date and cause of disposal 
are the last entries made on each record. 

Since these are loose-leaf forms, the records are filed permanently in 
‘the dead file as animals leave the herd. This sheet is of convenient size 
for sorting and tabulating the breeding, gestation and calving records. 

Other stations have designed record systems adapted to their special 
uses. It is felt, after ten years’ use of these record forms, that they have 
proved their usefulness as an integral part of a permanent record system. 
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P29. Effect of breeding efficiency and culling on herd production. LYNN 
CopELaNnD, American Jersey Cattle Club, New York City, N. Y. 


The percentage of dry cows in Jersey herds on Herd Test has been found 
to be directly proportional to the herd average. The percentage of dry 
cows carried in all herds averaged 15.39. This means that on an average 
each cow in the herds was dry 56 days during each year. Herds averaging 


- less than 250 pounds of butterfat showed an average percentage of dry 


cows of 28.23, while in the herds averaging over 500 pounds of butterfat, 
the percentage of dry cows each year was only 10.72. Small and medium 
size herds contain a smaller percentage of dry cows than do the larger 
herds. 

Herds of widely different levels of production show very similar fre- 
quency curves in the distribution of cows on the basis of production. 
Culling 10 per cent of the poorer producers results in an increase in herd 
average of approximately 20 pounds of butterfat and culling 25 per cent 
of the low producing animals increased the herd averages approximately 
42 pounds of butterfat. The increases in average yield resulting from 
culling was nearly constant regardless of the initial average production of 
the herds. 
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MANUFACTURING SECTION 


M1. Studies on the ash and nitrogen distribution of processed cheese as 
affected by the salts used and a comparison of the methods used 
for the determination of the pH of the cheese. Huon L. Tempie- 
ton, University of Wisconsin. 


This paper presents the results of recent studies on the ash and nitrogen 
distribution of processed cheese as affected by the kind and amount of the 
different salts used, as the so-called emulsifiers, in the manufacture of 
processed cheese. The salts include sodium and potassium citrate, Rochelle 
Salt (sodium-potassium tartrate) and the sodium salts of ortho, meta and 
pyro phosphorie acids. In studying the nitrogen distribution only the 
water and 5 per cent salt soluble fractions have been determined and the 
values expressed in percentage of the total nitrogen found in the cheese. 
It has been found that with certain of these salts that there is a considerable 
portion of the nitrogen which cannot be accounted for in either the water 
or 5 per cent salt soluble fractions while with other salts nearly all the 
nitrogen present can be found in these two divisions. In general the per- 
centage of water soluble nitrogen increases with the increase in the amount 
of the emulsifier used. With the exception ef slight increases with the 
smaller amounts of salts, the 5 per cent salt soluble fraction must of course 
decrease as the water soluble portion increases. The total ash increases 
with the increasing amounts of the emulsifiers used. The total ash was 
divided into the water soluble and insoluble fractions. 

In regard to the pH determinations, comparisons are given showing the 
variations in the values when the determinations are made with the hydro- 
gen electrode on (1:10) aqueous cheese suspensions, and when made with 
the quinhydrone electrode on the aqueous cheese suspension and when 
made on a cheese and quirhydrone paste. The results by the first two 
methods are quite comparable and average about 0.50 of a pH unit more 
alkaline than the latter method. 


M2. Effects of some ions on the properties of ice cream mixes. J. I. 
Kerr, C. W. Rink, anp Eart Weaver, Oklahoma A. & M. College. 


Ice cream mixes of different compositions, which had been carefully 
standardized, were used in this series of experiments. Each mix was 
divided into four batches after standardizing. One batch was always used 
as a control. To each of the other batches was added a salt solution which 
furnished one of the ions being studied. Water was added in like amount 
to the control batch. Citrate, carbonate, and calcium ions were studied. 
The salts furnishing the different ions were used in such amounts that the 
concentrations of the active ions were the same in all cases. The mixes 
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were all processed in the same manner except that the ions were added at 
different stages of processing: (1) before pasteurizing; (2) just before 
homogenizing; (3) after homogenizing but before cooling; and (4) after 
aging and immediately before freezing. Results given in this paper are 
those obtained by studying 24 batches of each kind of mix. 

It was found that the citrate ion greatly decreased the viscosity and 
clumping of fat globules, but decreased the titratable acidity only very 
slightly. The stability of proteins was increased particularly toward 
precipitation by alcohol. 

The carbonate ion effected the mixes in the same manner as the citrate 
ion except that it was more active in lowering the titratable acidity and 
increasing the stability of the proteins toward precipitation by acid. 

The calcium ion give exactly opposite results from those of the citrate 
ion in all particulars. This included an increase in viscosity, fat clumping 
and acidity and a marked decrease in the stability of the proteins toward 
precipitation by either alcohol or acid. 


M3. The hydrogen-ion concentration and titratable acidity of butter, 
cream and buttermilk. O. F. Hunziker anp W. A. Corpes, Blue 
Valley Creamery Co., Chicago, Il. 


The primary aim of this investigation was to study the influence of 
commercial practices of neutralization and pasteurization of cream on the 
hydrogen-ion concentration of butter. Further, it was attempted to ascer- 
tain whether or not the pH determination could be used as a dependable 
index for the prediction of keeping quality in cold storage butter. Keeping 
quality here refers to freedom from flavor deterioration caused by progres- 
sive chemical changes that lead to the development of fishy flavor, storage 
flavor and allied flavor defects characteristic of butter held in cold storage. 

Experience in the commercial manufacture of butter for storage pur- 
poses has demonstrated conclusively the dependability of the churning 
acidity of the cream and cream serum as an index to keeping quality as 
regards freedom from fishiness. Observations on the development of the 
less intense but related ‘‘storage’’ flavor indicate the importance of such 
factors as the quality of the original cream and its titratable acidity upon 
arrival at the butter manufacturing plant. In endeavoring to apply the 
pH value of butter to the problem of predicting keeping quality it became 
necessary to study the relationship between the titratable acidity of both 
sweet and neutralized cream of different richnesses, and the pH of butter. 
The titratable acidity of butter, butter serum and buttermilk, and the pH 
of the cream and buttermilk were also determined. 

This investigation consisted of five separate series of trials involving 
a total of 59 separate churnings. In each series enough fresh sweet milk 
was separated to provide cream for 11 to 12 churnings, which received 
the following respective treatments: 
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Sweet cream, raw, churning acidity .15% 

Sweet cream, pasteurized, churning acidity .15% 

Sweet cream, ripened to a churning acidity of .25% 

Sweet cream, ripened to a churning acidity of .50% 

Sweet cream, ripened to a churning acidity of .80% : 

Sweet cream, ripened to .50% acid, neutralized to a churning acidity of 
15% 

Sweet cream, ripened to .80% acid, neutralized to a churning acidity of 
15% 

Sweet cream, ripened to .50% acid, neutralized to a churning acidity of 
.25% 

Sweet cream, ripened to .80% acid, neutralized to a churning acidity of 

Sweet cream, ripened to .50% acid, neutralized to .15% and ripened back 
to a churning acidity of .25% 


In the case of the neutralized churnings different portions of the cream 
ripened to .50% acid were neutralized with calcium-magnesium lime, and 
with carbonate of soda, respectively. Different portions of the churnings 
ripened to .80% acid were neutralized with calcium-magnesium lime, and 
with both calcium-magnesium lime and carbonate of soda, respectively. 

Three different richnesses of cream were used, #.e., cream testing 22.5%, 
32.5% and 44.5% fat, respectively. The more important results of this 
investigation are enumerated below. 

1. Sweet cream, unpasteurized, yielded butter with a higher titratable 
acidity and butter serum acidity and a lower pH than the same cream 
pasteurized. For raw cream these figures averaged: 0.044%, 0.121% and 
pH 6.23, respectively. For pasteurized cream, these figures averaged: 
0.029%, 0.098% and pH 6.34, respectively. 

2. Cream with the lowest fat content (22.5%) always yielded butter 
with a higher pH than the richest cream (44.5%). The cream of medium 
richness yielded butter with an average pH intermediate between that of 
thin and rich cream, but there were individual exceptions, where the pH 
of the butter from the intermediate cream exceeded the limits of the pH 
from the thin and rich cream. 

3. The cream acidity was, as a rule, lower than the buttermilk acidity. 
The higher the churning acidity of the cream the greater the difference. 
The difference was greater in the case of unneutralized cream than with 
neutralized cream, and ranged from an average of 0.005% for neutralized 
cream churned at 0.15% to an average of .194% for unneutralized cream 
churned at .792% acid. 

4. The cream serum acidity was consistently higher than the butter- 
milk acidity. The higher the cream serum acidity of unneutralized cream 
the greater the difference. In the case of unneutralized cream the difference 
averaged from .025% for cream churned at a serum acidity of .220%, to 
.242% for cream churned at a serum acidity of 1.228%. The difference 
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between cream serum acidity and buttermilk acidity was greater in the 
ease of neutralized cream than with unneutralized cream. 

5. In the case of sweet, unneutralized cream the pH of both the cream 
and the buttermilk was higher than the pH of the butter. In the case of 
all sour, unneutralized cream (above .25% acid) and most churnings of 
neutralized cream, the pH of the butter was higher than the pH of both 
the cream and the buttermilk. In all cases the pH of the cream was higher 
than the pH of the buttermilk. 

6. The titratable acidity of butter made from cream with a churning 
acidity of .25% or less did not exceed .065% with two exceptions, and in 
most cases stayed below .06%. In the case of cream with a higher churn- 
ing acidity the titratable acidity of the butter was correspondingly higher. 

7. Neutralized sour cream produced butter with a decidedly higher pH 
than the same cream unneutralized and churned at the same acidity. The 
wider the range of acid neutralized, i.e., the higher the acidity before 
neutralization, or the lower the acidity churned at, or both, the greater 
the difference in pH between butter made from neutralized sour cream 
and from unneutralized cream of the same churning acidity. 

Thus in the case of a churning acidity of .25%, unneutralized sweet 
cream yielded butter with a pH range of 5.70 to 5.89, averaging 5.79, 
while portions of the same cream ripened to .80% acid and neutralized 
back to .25%, yielded butter with a pH range of 6.31 to 6.71, averaging 6.48. 

In the case of a churning acidity of .15%, unneutralized sweet cream 
yielded butter with a pH range of 6.04 to 6.49, averaging 6.29, while the 
pH of butter made from portions of the same cream ripened to .80% acid 
and neutralized back to .15%, ranged from 7.0 to 7.26, averaging 7.09. 

8. Neutralization from 5% acid to .15% with lime gave a higher pH 
in the butter than neutralization with soda, i.e., 6.89 as compared with 6.58. 

9. These findings definitely show that the character and treatment of 
the cream have a marked influence on the pH value of the resulting butter. 
They indicate that portions of the same cream treated differently but 
churned at the same titratable acidity, may yield butter with widely 
varying pH values. Therefore, the determination of the pH value would 
not give any definite indication of the churning acidity or serum acidity 
of the cream at churning, which is the only dependable means of controlling 
keeping quality. 

10. Cream neutralized with lime or lime and soda and churned at a 
titratable acidity of .25% gives commercial butter of dependable keeping 
quality. Such butter may have a pH as low as 6.00, as shown in this 
investigation. However, when butter is encountered with a pH slightly 
lower, e.g., 5.70, this may mean poorer keeping quality only if churned 
from neutralized cream and not if the butter is from sweet cream allowed 
to sour only to .25% acidity. The highest pH found in these trials in the 
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ease of sweet cream butter was 6.49. Figures obtained in the range 6.5 
to 7.0 or slightly above might be expected to indicate butter made from 
neutralized cream; as a general rule the higher the pH the higher the 
acidity of the cream before neutralization, and the greater the amount of 
neutralizer added. Butter of this type may be depended upon to withstand 
prolonged cold storage without danger of developing ‘‘fishy flavor,’’ but 
it usually shows a more or less marked ‘‘storage flavor.’’ 


M4. Range of hydrogen-ion concentration in sour cream butter. E. H. 
Parritt, Purdue University. 


Approximately 65 manufacturers of butter in Indiana and neighboring 
states have been submitting to Purdue University for analysis monthly 
samples of butter. Upon these samples the hydrogen-ion concentration, 
expressed as pH, was determined on the serum of the butter, using a quin- 
hydrone electrode. 

The range in pH of 468 individual samples was from 8.0 to 4.6 and 
of all samples 10.03 per cent were over pH 7.0; 25.42 per cent from pH 7.0 
to 6.51; 38.23 per cent from pH 6.5 to 6.01; 18.58 per cent from pH 6.0 
to 5.51; 4.06 per cent from pH 5.5 to 5.01 and 3.63 per cent below pH 5.0. 
There was in January, February and March a decided decrease in the 
number of samples of butter having a serum pH of over 7.0. Some indi- 
vidual plants were able to control the pH of the butter manufactured 
within narrow limits while others varied greatly. 


M5. The thiocyanogen value as a means of measuring unsaturated fatty 
acids in butterfat. O. J. Huu anv L. 8. Paumer, University of 
Minnesota. 

A study has been made of the thiocyanogen value in measuring the un- 
saturated fatty acids of butterfat. The thiocyanogen value makes possible 
the determination of fatty acids less saturated than oleic acid. It was found 
necessary to modify the method of Kaufmann,’ Zeleny and Bailey,’ some- 
what in order to secure satisfactory results on butterfat. 

Some workers have calculated the values in terms of linoleic acid. This 
calculated value cannot accurately determine the linoleic and linolinic acids 
from a mixture containing both of these acids. The difference between 
the iodine value and the thiocyanogen value were used in this study to 
express the amount of fatty acid less saturated than oleic acid. 

This determination was applied to a series of butter samples. These 
samples were obtained from cows fed a basal ration low in fat. Oils were 


1 Kaufmann, H. P. Die Rhodanometrie von Fetten und Fettgemischen. Ztschr. 
Untersuch. Nahr. u. Genussmtl. 51: 15-27. 

2 Zeleny, L., and Bailey, C. H. Thiocyanogen number and its application to studies 
on lard. Indus. and Engin. Chem. 24: 109. 
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added to the basal ration in order to observe changes resulting in composition 
of the butterfat. The values in butterfat produced from the basal ration 
when oils were not fed ranged from 2.49-4.16, whereas the basal ration sup- 
plemented with linseed oil gave values from 4.37—5.79. Corn oil or cotton- 
seed oil feeding failed to increase the values above the range for the basal 
ration. Coconut fat decreased the value. 

It appears that the thiocyanogen value may be useful in studying the 
effect of feeds on the composition of butterfat. 


M6. The effect of homogenization on some of the fat constants of milk. 
I. A. Goutp anv G. M. Trout, Michigan State College. 


In order to ascertain the chemical changes which may occur in the fat 
of milk homogenized prior to and after pasteurization, purified butterfat 
was secured from pasteurized and raw milk which was homogenized at 1500 
pounds pressure. The butterfat was examined for changes in the Reichert- 
Meissl and Polenske Numbers, the refractive index, and the acid degree. 

Averages of five trials showed homogenization of either raw or pasteur- 
ized milk had no appreciable effect on the Reichert-Meissl or Polenske Num- 
bers, or on the refractive index of the fat. However, when raw milk was 
homogenized, the acid degree of the fat (expressed as ec. of 1 N.NaOH 
necessary to titrate the free acids in 100 grams of fat), was increased from 
.572 to 2.231 within a few minutes and to 10.37 within twenty-four hours. 
With an increase in the acid degree of the fat the titratable acidity of the 
raw milk increased and the pH decreased. Pasteurized homogenized milk 
showed none of these changes. 

In three trials, the acid degree of the fat from raw homogenized milk was 
determined at the end of each twenty-four hour period for 120 hours. The 
greatest daily increase occurred during the first twenty-four hours, when the 
acid degree increased on the average from .566 to 9.92. The increase in free 
acids was continuing at the end of 120 hours, even though the acid degree 
averaged 16.35, or an equivalent of 1.4388 grams of butyric acid, at that 
time. 


M7. Variations in physical properties of milks. G. P. Sanvers, K. J. 
MatuHeEson, AND L. A. Burkey, Bureau of Dairy Industry, United 
States Department of Agriculture. 


The following tests were made on the fresh milk of each cow in a herd 
of 150 animals: pH, percentage of casein, Hill curd test, rennet coagulation 
time, rennet curd tension measured by means of the American Curd-O- 
Meter (Hill curd tester), firmness of rennet curd, alcohol test, and certain 
tests for evidences of mastitis. The Hill curd test was found not satisfactory 
for measuring the firmness of curd for making Swiss cheese. The test for 
rennet coagulation time was found to be much more satisfactory for this 
purpose; the rennet curd tension test was found to be even more suitable. 
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The pH of the milks influenced the Hill curd test results slightly and bore 
a much more definite relation to the rennet coagulation time, the rennet curd 
test, the alcohol test, and the tests for mastitis. 

The average rennet curd firmness was definitely increased by an increase 
in the percentage of casein. Milks stable to rennet were usually stable to 
alcohol. Stability to both rennet and alcohol was found to be increased by 
storage at 2° to5° C. As in the case of the rennet tests, added CaCl, caused 
a loss of stability in the alcohol test. 

In milks showing evidences of mastitis the rennet curd was usually but 
not always soft ; some soft-curd milks showed no evidence of matitis. A de- 
crease in percentage of casein as a result of mastitis was not generally found. 


M8. Soft curd character induced in milk by intense sonic vibration. Les- 
Lie A. CHAMBERS, University of Pennsylvania. 


Reduction in the curd tension (Hill test) of milk was accomplished by 
flowing the fluid in a thin layer over electromagnetically driven diaphragm 
sources of intense sonic vibration. 

A study was made of the curd reducing effectiveness of oscillators operat- 
ing at 1100, 1200, 2160, 3000, 610, and 360 cycles as related to original curd 
tension of the milk, temperature, time of exposure (velocity of flow), acoustic 
energy output, and variations in the mechanical features of the apparatus. 

The percentage reduction in curd tension was greatest in hard curd (60 
grams and more) milks. Final curd values approached a constant level 
in the soft curd range no matter what the original curd texture. 

No reduction in curd tension was obtained in milk treated below 18° C. 
and very little at temperatures below the melting point of butterfat. 

It was found that one of the oscillators (360 cycle) was most efficient 
when the milk flow was maintained at 250 gallons per hour. With a sound 
output of about 900 watts more than 50 per cent reduction was attained. 

With the 360 cycle oscillator the degree of reduction in curd tension was 
found to bear a direct linear relationship to the power input up to 2000 
watts when the velocity was 250 gallons per hour. This represents an out- 
put of about 18 watts per one per cent decrease in tension. Other oscillators 
at different frequencies showed much the same effectiveness with equivalent 
outputs per unit volume of milk. Hence differences in frequency were 
found to be negligible within the range explored. 

A direct relationship was found to exist between degree of fat dispersion 
and degree of curd tension reduction. The increased number of fat particles 
was shown to influence curd texture by weakening the curd matrix and by 
- providing increased adsorptive area on which protein was fixed. 

Since but a small proportion of the total fat in milk need be finely sub- 
divided to reduce the curd tension, a method was devised for producing 
soft curd milk by vibration without impairing the final cream volume. 
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M9. Variations in the curd tension of the milk throughout the complete 
lactation period. M. H. Berry, University of Maryland. 


In recent years considerable interest has been manifested in soft-curd 
milk and its production. Experiment Stations and research laboratories 
have been investigating several different phases of the curd tension of cow’s 
milk, both as it occurs naturally, and as it is affected by various processing 
treatments. 

With the development of processes whereby soft-curd milk may be pro- 
duced from milk with a high curd tension, the question of changes in the 
eurd tension of the original milk throughout the year or lactation period 
become very important. 

The work presented in this paper covers a series of tests made to de- 
termine the variations in the curd tension of the milk throughout the lacta- 
tion period. 

These tests involved : 

1. The curd tension of colostrum. 
2. Variations in curd tension between milkings of the same day and 
between consecutive days. 
The — tension of the milk throughout the entire lactation 
riod. 
The effect of an abortion on the curd tension of the milk. 
Seasonal variations in the curd tension of the milk. 
The average curd tension of the milk produced in one lactation 
period as compared with that of a subsequent lactation period. 
The results of the tests indicate: 

1. That colostrum has a high curd tension. 

2. That there is little variation in the curd tension of the milk be- 
nag milkings of the same day or between that of consecutive 

ays. 

3. That the eurd tension of the milk is fairly uniform throughout 
the lactation period with the exception of that produced the 
first few days following freshening when the curd tension may 
be very high. 

4. That an abortion during the lactation period does not appear 
to have any effect upon the curd tension of the milk. 

5. That there is not a seasonal variation in the curd tension of the 
milk. 

6. That the average curd tension of the milk produced in one lacta- 
tion period may vary widely from the curd tension of that pro- 
duced in another. 


M10. Effect of mastitis upon milk quality and composition. P. A. Downs, 
University of Nebraska. 


In this study no attempt was made to study the whole milking but 
rather the complete secretion of the individual quarters of the udder. This 
was accomplished by the use of both milking machine equipment as well 
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as a four-compartment pail so that the milk from each quarter could be 
kept separate without altering the regular milking process. The prelimi- 
nary study of 36 different animals in this manner indicates that there is 
great variation in the amount of milk produced by the different quarters 
of the udder at a given milking. 

The tabulation of results obtained from cows that have had no garget 
history indicates that the hind quarters consistently gave more milk than 
the fore quarters at the same milking. Fresh cows apparently showed 
greater variation than did cows further along in lactation. When the pro- 
duction of the hind quarters was taken as 100 per cent, it was found that 
the average of eight animals in normal lactation was 57.2 per cent for the 
right front and 56.2 per cent for the left front quarters. The study of 
26 animals, which have had garget history, showed great variation in pro- 
duction. Percentage production of front and rear quarters showed reduc- 
tion as great as 90 per cent when compared with production of the cor- 
responding quarter at the same milking. The amount of reduction ap- 
parently depending upon the extent of the disease and condition of the 
udder. 

While the fat content of the milk varied greatly from quarter to quarter, 
no definite trends could be observed. 

Studies of the production of a cow being milked three times a day 
were made for 30 consecutive days. One quarter showing an active case 
of mastitis (garget) showed marked reduction in milk flow and in general 
a lower percentage of fat in the milk produced. The production of the 
other quarters showed marked variation in production from milking to 
milking. Extreme variations of 5.5 pounds to 1.5 pounds at the following 
milking and 6.7 pounds to 2 pounds were noted. The variation seemed to 
be consistent in all quarters for that particular milking. The percentage 
of fat varied greatly, showing a trend toward the highest percentage of 
fat in the largest amount of milk usually following a milking of low pro- 
duction with low percentage of fat. 

The quality of milk as shown by appearance, pH (Brom Thymol Blue 
Test), leucocyte count on original milk, and presence of streptococci in 
incubated samples, showed great irregularities during the 30-day period. 
The quarter having active mastitis showed definite changes in pH varying 
from 7.2 to 5.5 which seemed to occur in waves from one extreme to the 
other while in the most active stages, and then remaining between 6.5 and 
7.2 while in the less active stage. In the other quarters a variation of 
pH from 6.5 to 6.7 was noted but was not consistent from milking to 
milking. The active quarter showed high leucocyte count and streptococci 
in the original milk. The number of streptococci present during the most 
active stage increased and decreased periodically as did the leucocyte count. 
In the less active stage the streptococci count was less than 10,000 ec. but 
they were found periodically in the incubated samples. 
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In the quarters that were infected but showed no signs of garget there 
was no consistent result either of leucocyte count or streptococci count in 
the incubated samples. Neither the Brom Thymol Blue Test nor the strep- 
tocoeci count in incubated samples showed the presence of the infection at 
all milkings. 


M11. The relation of mastitis to the rennet coagulability and strength of 
milk. H. H. Sommer anp HELENE Martsen, University of Wis- 
consin. 


Curd strength and rennet coagulation studies were made on the milk 
samples from the cows of the University of Wisconsin herd as segregated 
into normal and mastitis groups on the basis of diagnoses made inde- 
pendent of this study. The tests that were used in the diagnosis were: 
udder manipulations to detect abnormalities, strip cup test, chloride con- 
tent by direct titration, brom cresol purple test, catalase test, and plate 
colony count on blood agar. 

The curd strength was determined by a modification of the Hill test. 
The coagulation time with rennet was determined at 30° C. with rennet 
extract added at the rate of 1 part to 2,500 parts of milk. The reaction 
of the milk samples was determined by the quinhydrone electrode at 35° C. 

A preliminary survey of the milk from the individual cows in the two 
groups gave the following results on curd strength: 


AVERAGE CURD 


No. No. 
qnouP oF cows OF TESTS 
31 388 48.56 
15 191 39.17 


A smaller number of rennet coagulation tests were made. The follow- 
ing figures give the average results for rennet coagulation and for curd 
strength on the same samples: 


no NO AVE. CURD AVE. RENNET 
GROUP - STRENGTH COAG. 
OF COWS OF TESTS (Grams) (Minutes) 
30 94 46.81 7.56 
SES 15 51 37.87 10.61 


The cows with infected udders were then milked to keep the milk from 
the quarters separate and comparisons were made between the normal and 
mastitis samples from the same udder. The following average results were 
obtained in this comparison: 
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AVE. CURD AVE. REN NET 


NO. NO. OF 
UARTER STRENGTH COAG. 
or cows comparisons (Minutes) 
16 19 44.82 9.53 
Mastitis : 16 19 24.28 41.69 


One case was encountered in which the milk from the infected quarters 
was slightly more acid than the milk from the normal quarters. In this 
ease the milk from the infected quarters coagulated more rapidly with 
rennet than the milk from fhe normal quarters. 

A similar study was made of the milk from the individual quarters of 
40 normal cows. The variations in curd strength and rennet coagulation 
between the milks from the four quarters of the same udder were com- 
paratively slight. The average curd strength in this study by individual 
quarters was 53.51 grams; the average rennet coagulation time, 7.37 
minutes. 

The conclusion is reached that mastitis, even when sufficiently mild so 
that the milk is still normal to casual observation, usually causes a sig- 
nificant decrease in the curd strength and an increase in the rennet 
coagulation time of the milk. 


M12. Structural changes occurring in casein during cheese ripening as 
shown by X-ray diffraction studies. S. L. Tuckey, H. A. Ruene, 
anpD G. L. Cuark, University of Illinois. 


When an X-ray diffraction pattern of freshly made cheese curd is 
secured, two halos are registered on the photographic film. By measuring 
to the centers of greatest intensity, spacings of approximately 7.3 A. U. 
and 4.6 A. U. are obtained. After the cheese has ripened for approximately 
a week at 50° F., the halo of larger diameter gives way to two lines which 
indicate spacings of 4.6 A.U. and 4.2 A.U. After two weeks, the small 
halo becomes defined as two lines of 7.3 A. U. and 9.6 A.U. At four weeks, 
all lines are more sharply defined and also new lines at 3.04 A. U. and 
2.34 A.U. have appeared. The material that diffracts the X-rays may be 
one or more amino acids. X-ray diffraction patterns of 20 amino acids 
are being made to answer that question. The material is not tyrosine as 
indicated by a comparison of patterns and caleulated spacings. The 
material cannot be extracted by either hot water or ethy! alcohol. 

The property of the cheese curd to become stringy so that it can be 
‘stretched slightly begins during the matting process and increases during 
ripening. When the cheese curd is treated with hot water, the curd can 
be pulled into long threads two or three feet in length. This physical 
change does not bring about an internal rearrangement of diffracting units 
such as occurs when gelatin, hair, rubber, ete., are stretched. This property 
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appears to be more comparable to a plastic flow rather than an actual 
stretching. Hence, this indicates the ultimate structure of cheese casein 
is radically different from the above materials, with the diffracting units 
having no strong polar bonds and also, not having a micellular structure 
such as gelatin. If the cheese curd had the property of becoming oriented 
upon stretching, the size of the unit cell could be caleulated. This would 
give us further information as to the molecular weight of casein and 
paracasein. 
M13. Effects of time and temperature of holding milk heat-treated at 
various temperatures upon its subsequent coagulation by rennet. 
Minton E. University of Minnesota. 


Recent work at this Experiment Station has shown that calcium 
easeinate-colloidal calcium phosphate sols exhibit a hysteresis-like effect, 
similar to that of natural milk, when heat-treated and coagulated with 
rennet at various intervals after heating. Continuing the study of this 
phenomenon the effects of the time and temperature of holding heat-treated 
skimmilks were observed. 

Fresh skimmilk was heat-treated at 65° C., 75° C. and 85° C. for 30 
minutes; a portion of each lot of milk was held at the heating temperature 
while other portions were promptly cooled to 35° C. and 5° C. and held 
at the respective temperatures. Fifty cc. samples from each of the above 
portions were coagulated with rennet at various intervals after the initial 
heating period. All samples were coagulated at 35° C. in an electrically 
heated and controlled water bath, one cc. of a three per cent rennet solu- 
tion being added to each 50 ec. for coagulation; each test was made in 
duplicate. The water bath holds a series of glass coagulation tubes fitted 
with glass-tipped rubber tubing that extends through the bottom of the 
bath, a fine stream of milk can be released into a beaker where coagulation 
is observed on the sides. 

The data show that when fresh skimmilk is heat-treated at 65° C. for 
30 minutes, cooled to 35° C. and rennet added immediately its time of 
coagulation is slightly less than that of the raw milk. After holding the 
heat-treated milk for 2} hours at 35° C. only a slight decrease in coagula- 
bility resulted, the coagulation time equalling that of the raw milk. If 
the heat-treated milk is held either at 5° C. or 65° C. after the initial 
heating period a slight but gradual loss of coagulability occurs as rennet 
addition is delayed; the effects are essentially the same at either tem- 
perature. 

When the fresh milk is heat-treated at 75° C. for 30 minutes and coag- 
ulated immediately at 35° C. the coagulation time is twice that of the raw 
milk. Prolonged holding of this heat-treated milk at 5° C., 35° C. or 75° C. 
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before the addition of rennet causes further decreases in coagulability, the 
greatest retardation occurring at 75° C. and the least at 35° C. 

Increasing the heating temperature to 85° C. causes similar but more 
drastic effects on coagulability. The coagulation time of a sample immedi- 
ately after heat-treating at 85° C. and cooling to 35° C. was four times 
that of the raw milk. Holding the heat-treated milk for 14 hours at 5° C. 
or 85° C. after the initial heating period retarded the coagulability so 
much that samples failed to coagulate within one hour after addition of 
the rennet. That portion held at 35° C. required nearly 45 minutes to 
coagulate or 10 times as long as the unheated control. 

The change in pH is negligible, barely measureable, regardless of the 
temperature or time of heating and holding. 


M14. Determinations of copper in sugar condensed milk and some rela- 
tions between the copper content and off flavor in strawberry ice 
cream. Haroup L. Linx, Harry J. Konen, anp L. A. BAUMANN, 
Xavier University and French-Bauer Inc., Cincinnati. 


From various methods given for the determination of minute quantities 
of copper, the potassium ethyl xanthate and sodium-diethy]-dithio-carba- 
mate methods were chosen as the most practical. Considering time, sim- 
plicity, accuracy, cost, and adaptability these methods are the best in view 
of the observed data. Ninety-five per cent copper was recovered from 
control samples by the carbamate reagent, while the xanthate recovered 
100.6 per cent. In the analysis of sugar condensed milk, the carbamate 
recovered 95.6 per cent copper and the xanthate 92.5 per cent. Using these 
two methods interchangeably throughout more than one hundred deter- 
minations, a general average of 97.5 per cent copper was recovered. The 
writers consider concentration cells as a means of determining minute 
quantities of copper well worth attention. 

Five samples of strawberry ice cream were prepared with copper added 
in equal portions ranging from 0.28 to 1.39 p. p.m. The sample with the 
largest amount of added copper developed the off flavor in 16 days while 
the rest did not become distinctly off until 51 days. The ice cream with 
no added copper developed the off flavor at the end of 65 days. 

Since the samples with added copper developed the off flavor much 
sooner than the sample with no added copper, it can be definitely stated 
that copper with time is a factor in the production of the off flavor. The 
writers suggest that since this off flavor has been described as occurring 
only during the winter season, future work be done to determine whether 
or not the quick turn-over during the summer months is responsible for 
the absence of the off flavor. Perhaps the change in diet of the cows 
is a factor to be considered, for the quality of milk is positively known 
to change with a change in diet. 
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M15. The application of the Minnesota Babcock method to the testing of 
ice cream, concentrated milk and chocolate milk. L. M. Taurston 
AND W. Carson Brown, West Virginia University. 


Readings of Minnesota Method results for identical samples of plain 
ice cream, ice cream mix and evaporated milk were found to vary with 
(1) digestion temperature, (2) shaking procedure during digestion and 
(3) length of digestion period. Digestion at 180—-185° F. yielded higher 
results than digestion in a boiling water bath. Vigorous shaking of the 
mixtures in the test bottles during digestion, especially during the early 
stages of digestion, gave higher results than were obtained by not shaking 
or by shaking gently. Digestion periods in boiling water longer than 20 
minutes gave lower results than periods of less than 20 minutes and the 
lowering of the results was progressive as the time beyond 20 minutes 
was increased. 

Based on the above observations the following method of procedure 
was found to give accurate results for plain ice cream, ice cream mix and 
evaporated milk: 

Weigh 9 grams of prepared sample each into two 20 per cent ice cream 
test bottles. Add 15 ee. of Minnesota Reagent. Digest 12 to 15 minutes 
in a gently boiling water bath, having the bottles in a rack held at least 
2 inches above the bottom of the bath. Shake the tests vigorously at the 
time when at least half the contents of the bottle have turned dark brown 
(usually about 24} minutes after placing them in the water bath). Shake 
vigorously again about 1 minute later. (Note: Some care may be necessary 
when starting to shake the bottles the second time as the ‘‘Petrohol’’ in 
the reagent may boil off through the neck of the bottle taking with it some 
of the mixture). Place the tests in a centrifuge and centrifuge them for 
one-half minute at the speed used for regular Babcock tests. Add hot 
water (130-140° F.) to float the butterfat well up into the neck of the 
test bottle. Centrifuge for one-half minute. Place the tests in a water 
bath at 133—-137° F. and leave for 5 minutes. Just before reading each 
test allow colored reading fluid to flow gently onto the surface of the fat 
column. Hold the bottles in a level position and read as one would read 
a Babeock cream test. To secure accurate readings apply divider points 
to the smooth side of the bottle neck. When adjusting the lower point of 
the dividers keep the eye on a level with that point and when adjusting 
the upper point raise the eye level accordingly. Average the duplicate 
determinations. 

The Minnesota Method does not yield accurate results for chocolate ice 
cream and chocolate milk. Good results can be obtained with the method 
for sweetened condensed milk if great care is observed in following out the 
procedure. 
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M16. The standardization of the Borden Body Flow Meter for determining 
the apparent viscosity of cream. J.C. Hentna, New York Agricul- 
tural Experiment Station, Geneva. 

Due to a demand from production men of milk plants for a simple 
method of estimating cream body, a simple efflux instrument called the 
Borden Body Flow Meter was developed by Nair and Mook. 

Since this instrument is coming into general use in milk plants for de- 
termining the apparent viscosity of cream it seemed desirable to compare 
results obtained with it with results obtained by using a standard instrument 
such as the Mae Michael viscometer. 

The results of comparative tests of the two instruments with sucrose 
solutions ranging from 20 to 65 per cent sucrose and cream ranging in fat 
content from 30 to 52.5 per cent are reported in this paper. The viscosity 
determinations of the sucrose solutions were made at 20° C. and those of the 
cream were made at 15.6° C. 

The viscosities in centipoises for sucrose solutions as determined by the 
Mae Michael viscometer when plotted against the seconds as determined by 
the Borden Body Flow Meter give a straight line relationship passing 
through zero which shows that the Borden Body Flow Meter gives correct 
results throughout the entire range for a true solution. 

When plotting the results for cream, in a similar manner, the creams 
containing 30, 35 and 40 per cent fat show practically a straight line 
relationship but for creams of higher fat content the relationship is shown 
by a curved line. 

For creams of higher viscosity the Borden Body Flow Meter consistently 
gave results which were higher than those obtained with the Mae Michael 
viscometer. However, results on very viscous creams may be transposed to 
approximate centipoises by the standardization data secured on cream there- 
by making it possible for those using the Flow Meter to compare their results 
quite accurately with data reported in centipoises. 


M17. Judging sweet cream. J. H. Nair, D. E. Mook, anv R. 8. 
Borden’s Research Laboratories, Syracuse, N. Y. 


In the past, little attention has been given to judging methods for sweet 
fluid cream intended for immediate distribution. While the ‘‘Seore Card 
for Milk and Cream’’ which has been adopted by the U. 8S. Department of 
Agriculture may be quite satisfactory for market milk, it searcely covers all 
characteristics which should ‘be considered in judging the quality of sweet 
cream. 


The bulk of fluid cream sales occurs in urban centers. Statistics com- 
piled to several of the large eastern markets show that at least 40 per cent 
of the total milk volume used in these markets is distributed in the form of 
fluid cream. This may not hold strictly throughout the U. S. but it is evident 
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that fluid cream occupies, both from the angle of dollar sales and the total 
volume of milk entering into it, a very high place in the economies of fluid 
milk distribution. It appears that a score card which would properly 
measure the quality of fluid cream should be quite valuable to the industry 
and the public in evaluating the quality of the product. Such a score card 
should include those characteristics which are factors in consumer accep- 
tance. 

A scoring plan is suggested for general use which embodies these ideas. 
This plan includes scoring of flavor, body, cream plug and serum separation, 
color, sediment and container. Methods of determining viscosity and whip- 
ping quality are discussed, and standards of quality are suggested under 
each heading of the scoring plan. It is proposed that the Association ap- 
point a committee to formulate a suitable universal score card for cream 
only, which may eventually serve as a basis for grading market cream. 


M18. Some factors affecting the properties of whipped cream. W. S. 
Mvetuuer, M. J. Mack, anp H. G. Linpquist, Massachusetts State 
College. 
The variable factors studied and described in this paper are: 


1. Rate of cooling after pasteurization. 
2. Homogenization and milling of the cream. 
3. Added serum solids. 

a. Condensed skim milk. 

b. Skim milk powder. 
4. Addition of various stabilizers. 

a. Gelatin. 

b. Dairloid. 

e. Kraftogen. 

d. Sodium caseinate. 

e. Vegetable gelatin. 
5. Effect of sugar. 

a. Amount. 

b. Time of adding. 
6. Effect of feed. 


The cream was whipped with the mechanical whipper as described in 
the JourNAL oF Dairy Scrence, XVIII, No. 3, 177. By connecting a sensi- 
tive wattmeter with the whipper motor it was possible to determine the 
relative stiffness of the cream throughout the whipping process. All 
samples of cream were whipped to their maximum stiffness. Tables are 
presented showing the maximum stiffness, as measured in watts, time to 
obtain maximum stiffness, average watt increase per second of whipping, 
overrun, amount of drain after 24 hours, per cent of fat in drain and rela- 
tive viscosity of cream after aging. Graphs present the stiffness of the 
whipped cream at regular intervals of 10 or 5 seconds after whipping 
was started. 


. 
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The keeping quality of the whipped cream when stored in pint ice 
cream cartons at 38° F. was noted, as this is of interest to the dairyman 
selling whipped cream. 


M19. Frequency of the flavor defects in milk. Earu Weaver, E. L. Fours, 
AnD P. C. McGiuuiarp, Oklahoma A. and M. College. 


A milk flavor study in progress since August 1, 1933, has provided 928 
milk samples which have been scored. The samples are obtained from Jer- 
sey cows in the college herd. The cows receive special care on the days of 
sampling to prevent feed flavor in the milk. A sample from each cow is 
cclleeted at the evening milking on each Tuesday. It is cooled and held at 
40° F. till the next morning at 8: 00 when it is warmed to 90° F. and scored. 

Seoring is usually done by four or five staff members. The scoring is 
aided by a chart as described in the JourNau or Darry Science, Vol. XVIII, 
No. 1. The chart lists 18 defects that may be noted in milk flavor. 

To date 928 samples have been scored. If we consider one judge’s score 
on one sample as an observation there have been 4,262 such observations. In 
only 9.95 per cent of the observations did a judge fail to note a flavor de- 
fect. These were the only samples scored excellent. In 1.5 per cent of the 
observations the judge was unable to identify the flavor he detected. 

The following enumeration ranks the 18 defects according to the fre- 
quency with which each was used. The figure accompanying each defect 
gives the percentage of all the observations in which the particular defect 
was the one noted. They are: (1) feed 19.73 per cent, (2) cowy 15.49, (3) 
rancid 10.39, (4) stale 8.47, (5) salty 4.67, (6) flat 4.65, (7) sweet .87, (8) 
bitter .45, (9) metallic .38, (10) weedy .38, (11) oxidized .35, (12) sharp 
.35, (13) nutty .33, (14) cooked .31, (15) watered .21, (16) acidy .09, (17) 
musty .02 and (18) disinfectant .02 per cent. 

These defects used alone account for 67.23 per cent of all observations. 
Frequently two defects were noted in a sample, in 10 cases three defects were 
noted and in 1 case there were four. 

For instance, ‘‘feed’’ along with other criticisms was noted in 7.60 per 
cent of the observations. ‘‘Cowy’’ was associated with other defects in 7.65 
per cent of the cases. ‘‘Stale’’ was so noted in 6.98 per cent of the cases 
and ‘‘rancid’’ in 5.16 per cent. 

Despite the effort to prevent feed flavors they were the most frequent 
offenders. Cowiness was nearly as frequent. The ‘‘rancidity’’ is the most 
serious of all because it is often so offensive as to make the milk inedible. 
Its frequency is of concern. The ‘‘stale’’ flavor is likewise serious. 

These four defects—feed, cowy, rancid, stale—were observed as the sole 
criticism of the milk in 54.08 per cent of the observations. The other 14 
defects occurring singly account for but 12.15 per cent. 

Various combinations of flavor defects constitute 21.32 per cent of the 
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observations and as stated above in 1.5 per cent of the cases the defect was 
not identified while in 9.95 per cent no criticism was offered. 


M20. Effects of feeds on oxidized flavors in pasteurized milk. Ep. PRe- 
witTt AND E. H. Parrirt, Purdue University. 


Fourteen cows in the Purdue University dairy herd were fed rations 
composed of commonly used concentrates which included ground white 
and yellow corn, ground oats, ground soybeans, wheat bran, soybean oil, 
soybean oil meal, linseed oil meal, dried brewers grains, and gluten feed 
to determine the effect of these rations upon the development of oxidized 
flavor in pasteurized milk. All of the cows were fed the same roughages, 
silage and alfalfa hay. 

The milk samples were collected immediately after milking from alumi- 
num pails, pasteurized in Pyrex flasks by heating to 63° C. and holding 
for 30 minutes, then cooled to 4.4° C. Oxidized flavor failed to develop 
in any of the samples of milk from cows. fed these rations when the samples 
were stored at 4.4° C. for 72 hours. 

The effect of the various rations on retarding the development of 
oxidized flavor in milk to which had been added minute quantities of 
copper compounds was also determined. The results indicate that the 
rations containing soybean oil either direct or in the unprocessed beans, 
had a tendency to produce milk which upon holding developed less degree 
oxidized flavor than did the milk from cows fed other rations. 


M21. Methods of studying feed effects on the physical properties of butter- 
fat. D. Gauuup, J. I. Kerrn, anp A. H. Kunuman, Okla- 
homa A. & M. College. 


Apparatus and routine procedure have been developed to study the in- 
fluence of feed, particularly cottonseed meal, on the physical properties of 
butterfat. Although chemical methods furnish information about the true 
nature of butterfat, they often fail to describe accurately such properties as 
body, texture, and hardness. Only under carefully controlled conditions 
have the usual chemical constants been correlated with physical properties. 

In the tests described, measurements are made of the hardness of butter- 
fat by determining the weight of mercury required to force a plunger 5 mm. 
in diameter through a dise of butterfat 6 mm. in thickness. The determina- 
tions are made at temperatures between 18.2° and 23° C. at intervals of 0.6°. 
At 20° C. the hardness of ‘‘herd’’ and cottonseed meal butterfat samples 
expressed in ce. of mercury is approximately 9 and 23 respectively. Meas- 
urements are also made of hardness at 0° C. by determining the depth of 
penetration of a standard rod into a sample of the hardened fat. 

Melting time is measured at temperatures between 45° and 75° C. at 
intervals of 5°. A determination is made of the time required for 25 ee. of 
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butterfat in a standardized tube to melt and form a clear liquid when trans- 
ferred from an ice bath to a water bath maintained at the desired tempera- 
ture. At 45° C. the melting time of different samples varies between 14 and 
20 minutes. 

Congealing time is determined on a 5 ce. sample of fat placed in one arm 
of a Y-shaped test tube which contains a free-moving small steel ball. The 
tube is transferred from a water bath held at 40° C. to one held at 20° C. 
and rocked back and forth until the sample solidifies sufficiently to hold the 
ball in a fixed position. 


M22. Effect of a heavy cottonseed meal ration on milk and butter. J. I. 
Keirn, A. H. Kunuman, WEAVER, W. D. Gauuup, Okla- 
homa A. & M. College. 


In this series of studies the mixed milk from five Jerseys on a heavy 
cottonseed meal ration was compared to the mixed milk from five Jerseys on a 
normal herd ration. For sake of simplicity the milk or milk products from 
the former are designated as ‘‘cottonseed meal’’ and from the latter as 
**normal.’’ 

The results obtained from scoring the two milks show that the flavor 
score of the cottonseed meal milk was slightly higher than that of the 
normal milk. While the cottonseed meal milk was often criticized as having 
a slightly flat flavor, this was not as serious as the feed flavor which was 
more common in the normal milk. 

There was no difference in the exhaustiveness of separation of the milks 
or the exhaustiveness of churning of the creams. 

When the cottonseed meal cream was churned at the same temperature 
as normal cream it required about 55 per cent longer time to churn. In 
order to make the churning time of each kind of cream the same it was 
necessary to churn the cottonseed meal cream at about 6° F. higher tem- 
perature. For correct working of the butter it was necessary to use a 
correspondingly higher temperature of wash water. 

When butter color was used in the normal cream at the rate of one 
ounce per hundred pounds of fat it was necessary to use 1.75 ounces of 
color in the cottonseed meal cream. 

When working the butter it required 124 revolutions of the churn to 
incorporate the desired amount of moisture, whereas 99 revolutions of the 
churn incorporated a little more than the desired amount of moisture in 
the normal butter. 

The cottonseed meal butter scored about .7 of a point lower than the 
normal butter, due mostly to its somewhat gummy body. 


M23. The detection and control of bovine mastitis. G. J. Hucker, New 
York Agricultural Experiment Station, Geneva. 

A study of a long series of samples of milk from mastitis-infected cattle 

which subsequently have been available for post-mortem examination, has 
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indicated that milk containing more than 500,000 cells per cc. always 
signifies a pathological condition in the udder. In addition, long chain 
streptococci are not found in udders which are free from any traces of 
fibrosis or induration. Udders free from all pathological changes do not 
discharge long chain streptococci or a great number of leucocytes. 

It has been found that there is a definite correlation between the various 
laboratory and barn tests which are now available to detect udder infec- 
tions. From the standpoint of examination of quarter samples, the least 
effective is the strip cup, while certain of the more complicated laboratory 
tests will detect abnormalities when only traces of infection are present 
in the herd. From a practical standpoint, the brom thymol blue test 
appears to be the most adaptable, while in the laboratory the examination 
of incubated samples, the use of Burri slants, and the leucocyte count, 
are to be especially recommended. 

It is exceedingly difficult to eliminate mastitis from dairy herds but it 
is possible to bring it under reasonable control. This may be brought about 
by a dairymen adhering to a general routine, as follows: 


1. Test each quarter in the herd for infection by either the strip cup 
or brom thymol blue test. 

2. Segregate as soon as possible at one end of the milking line and milk 
last all cows reacting to either of these tests as well as all cows giving 
milk that is watery, thick or showing any evidence of infection. 

3. All replacements in the herd should be tested (brom thymol blue) 
before being added to the herd. If replacement is dry, the advice of a 
competent veterinarian should be secured. 

4. See that all cows are milked dry at each milking. If a machine 
is used, strip dry promptly. 

5. Watch all cows with injured quarters carefully for infection. 

6. Reasonable sanitary precautions should be carried out in the man- 
agement of the herd. 


Milk from suspected cows should not be milked on the floor. 


Although no definite data are available on the effect of feeding 
infected milk to calves, it is advisable not to use mastitis infected 
milk for ealf feed unless it has been brought to a boil. 


7. If trouble is still experienced after using the above methods, and 
if a more stringent method of detection of infected quarters than outlined 
above is desired, get in touch with your milk inspection laboratory or a 
competent veterinarian for a more intensive study of the herd. 


M24. Studies on aseptically drawn milk from Bang’s disease positive and 
Bang’s disease negative cows. H. B. Morrison anp F. E. Hutu, 
University of Kentucky. 


A study was made of milk drawn aseptically from 57 cows in the Ken- 
tucky Agricultural Experiment Station dairy herd from 1931 to 1934. 
Determinations made were brom thymol blue reaction, leucocyte count, 
bacterial count, agglutination test for Brucella abortus and titratable 
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acidity. One hundred and thirty-two samples were studied from 13 cows 
in the so-called positive herd of which all but one were reactors to the 
agglutination test for Bang’s abortion. Four hundred and forty-nine 
samples were secured from 44 cows which made up the so-called negative 
herd. None of the cows in the negative herd were reactors to the agglu- 
tination test for Bang’s abortion. 

Of the samples from the positive herd 57 or 43.2 per cent gave reactions 
to the brom thymol blue test while from the negative herd only 19 or 4.2 
per cent showed reactions. 

The leucocyte counts of the samples from the positive cows averaged 
1,291,000 per ce. as compared with 441,000 per ec. for those from the nega- 
tive cows. The average leucocyte count of the samples reacting to the brom 
thymol blue test was 2,326,000 per ec. and for the samples normal to this 
test the average was 395,000 per ec. The average leucocyte count of all 
samples was 639,000 per ce. 

Of the 132 milk samples from the positive herd 51 or 38.6 per cent gave 
reactions to the agglutination test. Twenty of these samples also reacted 
to the brom thymol blue test. Sixty-eight samples from this group reacted 
to one of these tests, but not to the other while 44 samples gave negative 
reactions to both the agglutination and brom thymol blue tests. 


M25. Bitter flavor in cheddar cheese made from pasteurized milk. C. A. 
University of California. 


This is a progress report on work being conducted to attempt to deter- 
mine the relation of certain lactic cultures to the development of bitter 
flavor in cheddar cheese made from pasteurized milk, and also to determine 
the relation of acidity at the different stages of the making and curing 
process to the development of the bitter flavor. 

Twenty-two lots of cheese were made from milk of average quality, 
selected at the University of Wisconsin* creamery platform, and pasteur- 
ized in a vertical removable coil pasteurizer at 62° C. to 64° C. for 30 
minutes. Some lots were cooled to 5° C. and were held over night, while 
other lots were cooled to 31° C. and were made into cheese immediately. 

Three different cultures of Streptococcus lactis were used. Two of these 
were commercial starters, and the third was isolated from a prize-winning 
cheddar cheese. Two cultures of lactobacilli, obtained from the United 
States Department of Agriculture, Washington, D. C., were used to supple- 
ment the one of the commercial cultures in some lots. 

The cheese was made according to the regular cheddar cheese process, 
using 300 pounds of milk for each lot. The rate of acid development was 
varied in the different makes. The curing was done at an average tem- 
perature of 7° C. 


* The work to date on this project has been conducted at the University of Wiscon- 
sin, Madison, Wisconsin. 
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Hydrogen-ion concentration measurements were made on the curd and 
cheese at regular intervals. The cheese was graded each month during the 
euring process. 

The rate of acid development in milk and in the curd during the making 
process was found to vary with the different cultures of Streptococcus lactis. 
With all of the cultures, however, when the pH value of the cheese was 4.90 at 
4 days, bitter flavor subsequently developed. It also appeared in a majority 
of the lots of pH 4.95 and in a part of the cheese of pH 5.00, but not in the 
cheese of higher pH values. 

In cheese having a pH value at 4 days of 5.00, an improvement in flavor 
was noticed when one of the commercial starters was supplemented with 
the lactobacilli. The other two lactic starters were not tried with the 
lactobacilli. 

Off flavors of the fermented type developed in some of the cheese having 
pH values at 4 days of from 5.15 to 5.25. In these the salt content was 
lower than in the cheese which did not develop the off flavors, indicating 
the possibility of a critical salt concentration for this type of cheese. No 
relation was found, however, between bitterness and salt concentration 
within the limits of salt used. 


M26. Study of a gassy defect in cream cheese. W. J. Consett, W. C. 
FRAZIER, AND W. V. Price, University of Wisconsin. 


Manufacturers of cream cheese sometimes encounter serious difficulty 
from gas development in cheese packed under vacuum in 6 ounce cocktail 
glasses. The defective cheese has a yeasty fermented taste and odor. The 
gas accumulates in small bubbles which are sometimes filled with whey. 
Eventually the gas developed releases the vacuum and may actually lift 
the covers and cause the contents of the glass to spill over the sides. The 
defect is commonly noticed during the summer months, and seems to occur 
more frequently in cheese flavored with pimientos, pineapple or relish than 
in the plain cheese. 

Five typical samples of defective cheese were plated on dextrose nutrient 
agar, potato nutrient agar, acidulated dextrose nutrient agar, and acidu- 
lated potato nutrient agar. Colonies were picked into glucose nutrient 
broth and those cultures which produced gas were replated until pure cul- 
tures were isolated as shown by the gram-stain. 

Lactose fermenting yeasts of the genus Saccharomyces were isolated 
from the cheese. These yeasts reproduced the defect when they were in- 
oculated into sterile cheese and packed under vacuum. Addition of sucrose 
or flavoring materials such as pimiento, pineapple, or relish increased the 
amounts of gas produced. None of the aerobic or anaerobic bacteria which 
were isolated from the cheese were able to produce the defect. 
Preliminary thermal death point studies have been made with several 
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of the yeasts which showed that the yeasts were readily destroyed at 
pasteurization temperatures. 

Market samples of two local and two nationally advertised brands of 
cream cheese which are sold in Madison were studied bacteriologically over 
a period of 10 weeks beginning in March, 1935. 

Plate and microscopic counts were made to show the total numbers of 
organisms in the cheese. Number of yeasts and molds were determined. 
Samples of cheese were incubated in sealed test tubes and the volume of 
gas produced at 28° C. was measured. In all cases where gas was pro- 
duced yeasts were present in large numbers. The bulk cheese had lower 
yeast and mold counts than the packaged product. 


M27. Varieties of the genus Oospora found in cream and butter. C. M. 
SorENSEN, Purdue University. 


Eight cultures of Oospora were isolated from samples of neutralized 
sour cream butter. The morphology and cultural characteristics of these 
cultures were studied and described as to their effect on three carbohydrate 
broths, limus milk, dextrose gelatine, nile-blue sulphate butterfat agar, 
skim milk agar and potato dextrose tartaric acid agar. Observations on 
their behavior and effect on cream under varying conditions of acidity and 
temperature in pure culture and in mixed culture were also recorded. 

Notable differences in proteolysis, lipolysis, growth rates, temperature 
relations, thermal death points, and colony characteristics were found 
within the eight cultures isolated. 


M28. The disappearance of acetylmethylcarbinol and diacetyl in butter 
cultures. G. L. Stanny, M. B. C. H. Werkman, 
AnD B. W. Hammer, Iowa State College. 


The importance of acetylmethylearbinol and diacetyl in butter cultures 
is indicated by the fact that cultures having a satisfactory flavor and aroma 
contain relatively large amounts of these materials, while cultures lacking 
in flavor and aroma contain only small amounts or none. The maximum 
production of acetylmethylearbinol and diacetyl in a culture is ordinarily 
followed by a decrease, the rate of which depends on a number of factors. 

Various investigators have considered that acetylmethylearbinol may 
be reduced to 2,3-butylene glycol by certain bacteria, and this suggests 
that the disappearance of acetylmethylearbinol and diacetyl in a butter 
culture may be due to such a reduction. This suggestion was tested in a 
series of trials with pure cultures of the citric acid fermenting streptococci 
normally present in butter cultures and with butter cultures themselves. 

When tomato bouillon was inoculated with one of the citric acid fer- 
menting streptococci, the organism allowed to increase in numbers at 21° 
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C., and acetylmethylearbinol or diacetyl then added, there was a rapid 
decrease in the added reagent and a corresponding increase in 2, 3-butylene 
glycol. Reduction was less rapid in cultures in which the pH was reduced 
to about 4.0 with sulfuric acid than in unacidified cultures. When milk 
was used as a medium instead of tomato juice, reduction of added acetyl- 
methylearbinol or diacetyl also occurred but often at a somewhat slower 
rate. 

In butter cultures held at 21° C. decreases in the amounts of acetyl- 
methylearbinol and diacetyl were accompanied by corresponding increases 
in 2, 3-butylene glycol. When cultures were held at about 0° C. there 
were slow decreases in acetylmethylearbinol and diacetyl and comparable 
inereases in 2, 3-butylene glycol. The relatively rapid decreases in acetyl- 
methylearbinol and diacetyl which occurred in neutralized cultures at 21° 
C. and the relatively slow decreases in such cultures at 0° C. were also 
accompanied by compensating increases in 2, 3-butylene glycol. 


M29. A study of Escherichia-Aerobacter organisms in pasteurized milk, 
JosePpH L. Minxin L. H. Ohio State University. 


Gassy fermentation in pasteurized milk is undesirable. The usual 
cause is Escherichia-Aerobacter organisms. Their presence in pasteurized 
milk is considered as an indication of inefficient pasteurization, or subse- 
quent contamination after pasteurization. 

Presumptive fermentation tests were run on more than 350 commer- 
cially pasteurized milk samples obtained from more than 100 pasteurizing 
plants. 

Approximately forty per cent of the pasteurized samples gave gas in 
the presumptive test. Partially confirmed tests were made on E. M. B. 
and Endo media. 

Heat tests were run on the Escherichia and Aerobacter forms from the 
confirmed tests. About 35.0 per cent of the organisms tested were able to 
resist pasteurization temperatures. 

More definite figures will be available when the last group of samples 
are put through the various tests. 

This work indicates that certain of the Escherichia-Aerobacter organ- 
isms are able to live through pasteurization. Previous workers have shown 
this also. This paper gives an indication of the relative importance of 
these heat resisting organisms. Their presence will make it more difficult 
to evaluate results of fermentation tests made on pasteurized milk. 


M30. Observations on yeasts causing gas in sweetened condensed milk. 
H. C. Ouson anp B. W. Hammer, Iowa State College. 


Two types of yeasts were isolated from gassy sweetened condensed milk 
and studied in detail. An oval type, which was identified as Torula lactis- 
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condensi, was isolated from all of the eight samples of gassy milk examined, 
while a spherical type was found in two of them. The name Torula globosa 
is suggested for the spherical type, which apparently is identical with the 
spherical yeasts isolated from sweetened condensed milk by various investi- 
gators. The differences between 7. lactis-condensi and T. globosa involve 
primarily morphology, extent of growth on solid media in the absence of 
fermentable material, and growth temperatures. 

From the reports of previous investigators and from the information 
obtained in this study it appears that gas formation in sweetened con- 
densed milk is commonly due to T. lactis-condensi or to T. lactis-condensi 
and T. globosa growing together, and that when the two species are grow- 
ing together 7. lactis-condensi is the more numerous. A pure culture of 
T. globosa inoculated into sweetened condensed milk produced gas, and one 
investigator found only this species in a sample of milk that had blown 
under commercial conditions. 


M31. Standard laboratory methods for the control of dairy products. 
Rosert 8S. Breep, New York Agricultural Experiment Station, 
Geneva. 


A brief outline will be given of the progress that has been made during 
the past year in preparing standard laboratory methods that are useful in 
the official control of dairy products. This will include a diseussion of 
efforts that are being made in other countries to develop more uniform 
laboratory procedures in this field. The matter is one of interest, not only 
to the industry but also to the men who are responsible for official control 
work. 

Further research is needed along several lines, some of which will be 
indicated briefly. 


M32. Acidity in the manufacture of cream cheese. Z. D. Rounpy anp 
W. V. Price, University of Wisconsin. 


Approximately 100 lots of cream cheese were made by the cooked-curd 
process in which a 16 per cent cream was pasteurized at 145° F. for 30 
minutes, homogenized at 1500 pounds pressure per square inch at 120° F. 
using the single stage Manton-Gaulin, and coagulated by the action of 
rennet and lactic starter. The results of modifying the conditions of 
coagulation indicated that this type of cheese does not react like either the 
neufchatel cheese, which it displaced commercially, or the rennet-curd 


‘eottage cheese, which is commonly coagulated in an identical manner. 


Rennet was varied from 0 ce. to 28 ce. per thousand pounds of cream 
and failed to alter appreciably the quality of the cheese. 

Starter inoculations varying in amounts from 0.1 to 25 per cent were 
used. Large inoculations shortened the setting time. There was no ad- 
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vantage in using amounts greater than 5 per cent because (1) the rate of 
draining was retarded which more than compensated for the reduction in 
the time of se ing. The retardation was due to the addition to the mix 
of unhomogenized milk in the form of starter. (2) There was danger of 
imparting to the cheese a cooked flavor due to the high heat treatment to 
which the milk for starter was subjected. (3) There was danger of 
obtaining a high acid or starter flavor *n the finished cheese. 

Temperatures higher than 72° F. but not higher than approximately 
90° F. shortened the setting time. At 100° F. the time of incubation was 
increased. At 110° F. the Streptococcus lactis organisms did not produce 
enough acid to bring about coagulation. 

These results indicated that the cheese making operations might success- 
fully be shortened without injuring the quality of the cheese. Further 
experiments showed that by using 5 per cent of starter, 3 cc. of rennet per 
1000 pounds of cream and setting at 90° F. it was possible to complete the 
cheese making process in one day. 

The success of these modifications depends upon the exact control, 
either by titration or electrometric measurements, of the acidity of the mix 
at the time of cutting or breaking. A certain development of acid is nee- 
essary to impart to the cheese the characteristic smooth, waxy, consistency. 
When, at the time of cutting, the acidity of the cream is too low, the cheese 
has a tendency to be coarse and grainy. On the other hand, an excessive 
acid development retards the rate of draining and may cause a high-acid 
flavor. The cheese is almost invariably dry and crumbly when the acidity 
of the cream at the time of cutting is less than pH 5.0. When the acidity 
at cutting is greater than pH 4.8, the cheese is usually very smooth in 
texture but acid in flavor. 

The acidity of the mix at cutting influences the loss of fat in the whey. 
Excessive fat losses occurred when the pH was higher than 5.0. These 
losses ranged from 1 to 2 per cent depending upon the acidity of the mix. 
At pH 4.85 or lower the loss of fat in the whey should not exceed one tenth 
of one per cent by the extraction test. 


M33. The manufacture of a soft cheese of the Bel Paese type. RosBert 
R. Farrar, Bureau of Dairy Industry, United States Department 
of Agriculture. 


A method of manufacturing a soft cheese of the Italian Bel Paese type 
has been developed. The cheese has a characteristic, mild, clean, lactic 
flavor, a soft and waxy texture, and good slicing and spreading qualities. 

Numerous factors which might be expected to influence the quality of 
the cheese were investigated. It was found that a uniform product of 
high quality resulted when the following factors were closely controlled: 
composition, including percentages of moisture, fat, and salt ; kind, activity, 


‘ 
j 
| 
| 
| 
| 
a | 
| 
#1 


PAPERS PRESENTED AT ANNUAL MEETING 477 


and amount of starter; setting temperature; amount of rennet as depen- 
dent upon the coagulability of the milk ; size and firmness of curd particles ; 
rate and amount of drainage and length of drainage period; size, type, 
and shape of forms; temperatures of manufacturing and curing rooms; 
time and method of salting; and time of wrapping. 

The cheese is made from fresh whole milk with the addition of lactic 
starter and rennet. The setting temperature is 40° to 42° C. The ripen- 
ing temperature is 3° to 7° C., the relative humidity 80 to 90 per cent. 
The cheeses are wrapped at about 20 days and are fully cured at 5 to 6 
weeks. Artificial refrigeration is necessary. The yield is about 11 to 14 
per cent. Actual sales have shown a very good consumer demand. 


M34. Experiments with canned cheddar cheese. E. L. Retcuart, Uni- 
versity of Nebraska. 


The canning of cheddar cheese and its commercial adaptation was devel- 
oped by L. A. Rogers, H. L. Wilson and associates of the U. 8. Department of 
Agriculture. The original outline for handling cheese in this manner 
was published in the spring of 1934 and several commercial companies 
have since tried this method of merchandising cheddar cheese. Our ex- 
periments were undertaken in an attempt to determine the desirability of 
using this method under Nebraska conditions. As normal temperatures 
and atmospheric conditions are rather undesirable in this state for proper 
ripening in the average cheese factory, it seemed that the possibility of 
placing the cheese into sealed cans immediately at the time it was made 
and ripening it under controlled temperature conditions in the can would 
afford quite decided advantages. 

The general method of packaging the cheese outlined by H. L. Wilson 
was followed in these experiments. All cheese was made from pasteurized 
whole milk, varying in fat content from 3.3 to 4 per cent. Two per cent 
starter was added to the milk and 34 to 4 ounces of rennet per 1000 pounds 
of milk was used. Otherwise, the method of making was that commonly 
used in making a Wisconsin style cheddar cheese. The curd was pressed 
in a specially built horn-shaped hoop (made by Damrow Brothers), pressed 
for 1 to 2 hours, dressed, and pressed overnight. The cheese was then 
eut in 13-ounce portions, wrapped in parchment paper and canned in a 
specially constructed 12-ounce vented can designed and manufactured by 
the Continental Can Company. These cans were then stored at different 
temperatures to determine the effect of temperature on the ripening of the 
cheese. These cans were examined after 20, 30, 60, and 120 days and 
scored. 

Resuutts.—These results are entirely preliminary, covering a relatively 
small number of batches, but the following results are quite apparent. 
Cheese made from poor-quality milk, placed in cans, and ripened at rela- 
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tively high temperatures (60—-70° F.) makes a lower scoring final product 
than when placed in daisies or 5-pound prints and ripened at the usual 
ripening temperatures for these styles. Cheese made from good-quality, 
milk, properly made, canned, and ripened at 60—75° F. will make a materi- 
ally higher scoring cheese after a considerably shorter ripening period than 
cheese ordinarily made in daisies or prints and ripened in the usual man- 
ner. It is quite possible, if a reasonably good supply of milk is available 
and manufacturing methods are reasonably carefully followed, to make 
cheese scoring from 92 to 95 points consistently. Thirty- to forty-day 
ripening periods at 60-70° F. are sufficiently long to produce a satis- 
factorily ripened cheese for ordinary trade demands. This cheese is much 
better ripened than the average longhorn or daisies being marketed in 
this section of the country. Of 32 batches made to date, from milk just 
as it is received daily without any effort being made to select milk more 
earefully than for ordinary cheese making purposes, we find that after 
30 days aging at 70° F., 18 batches scored 92 or over, 5 scored 90 or over, 
and 9 seored under 90. It seems from preliminary trials to be quite pos- 
sible to adapt this method of packing cheese to a number of varieties and 
modifications of ordinary cheddar cheese. The commercial possibilities 
of manufacturing cheese under this method seem to be quite good. 


M35. The vitamin A content of sour cream butter, sweet cream butter 
and margarine. I. L. Hatuaway anp H. P. Davis, University 
of Nebraska. 


Nineteen samples of margarine were obtained from Illinois, Ohio, and 
Nebraska, analyzed chemically, and their vitamin A content compared to 
that of sour cream butter or sweet cream butter. The fat content of the 
butter samples varied from 80.2 to 81.5 per cent while the fat content of 
the margarine samples varied from 78.3 to 89.2 per cent. Only two of the 
nineteen samples of margarine contained enough vitamin A to permit the 
rats to grow even when the margarines were fed in amounts ten times as 
great as were the butters. One of these samples caused an average gain 
of ten grams per rat and the other sample an average gain of twenty-four 
grams per rat. From these results it was evident that these samples of 
margarine were very poor sources of vitamin A when compared to butter. 


M36. Technic, examination and reporting extraneous matter in butter. 
B. E Purdue University. 


The activity of the Federal Food and Drug Administration demanding 
that butter be clean has led the Dairy Industry to scrutinize butter from 
a different viewpoint than it has heretofore—namely, the extraneous matter 
content. 

The butter manufacturers of Indiana and neighboring states cooperat- 
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ing with the Purdue Dairy Department started a project last August in 
which the manufacturers agreed to send in one or more pounds of butter 
each month for a period of one year. The extraneous matter content of 
700 samples of butter sent in by the cooperators has been analyzed. 
A technic and examination of butter for extraneous matter has been 
developed. 

The method suggested by the Government for filtering butter has been 
modified to meet conditions existing in the sour cream areas. The wide- 
field low-power microscope with 25x and 75x magnifications was found 
the best to identify the extraneous matter on the filter paper. The kind, 
source, and angle of light was found to be essential in aiding to find and 
to identify the extraneous matter on the filter pads. 


M37. Notes on the national cream quality improvement campaign. M. E. 
ParKER, Sealtest System Laboratories, Inc., Cleveland. 


A progress report of the part played by the creamery butter industry 
in the development and furtherance of the National Campaign for Improve- 
ment in the quality of cream supplies used in the manufacture of creamery 
butter. 


M38. Comparative efficiency of electrically operated tanks versus ice in 
the cooling of milk. J. H. Franpsen, Massachusetts State College. 


Whether the tank is of home construction or specially manufactured, 
it is essential that it be of ample capacity; roughly speaking, when filled 
with cans to full capacity, there should still be room for twice as much 
water and ice as milk. 

If the tank is of home construction, there should be at least 3 or 4 
inches of cork or its equivalent, and this of course must be protected 
against moisture. Such insulation saves more than its cost in saved 
refrigeration in one season. 

Electric cooling of milk is entirely practical. The machines we have 
tried are convenient, reliable, and, if well adjusted, economical. We have 
no information as to the probable service cost and annual depreciation 
charge. 

Electric milk cooling tanks are a distinct labor-saving device and we 
believe that within a comparatively few years nearly all dairymen will 
wish to be equipped with electric devices for cooling milk. 

. Results of our experiments would indicate that the water in the tank 
should always be as high as the milk line. This can be accomplished by 
the addition of more water to make up for the absence of cans during the 
time it is run with part load, or the same results can be accomplished by 
providing some arrangement whereby weighted empty cans can be placed 
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in the tank so as to raise the water line to the height of the milk in the cans. 
They are more sanitary than natural ice. 


M39. Frozen brines as refrigerants for ice cream in cabinets and shipping 
containers. H. H. Sommer, University of Wisconsin. 


This brief study was undertaken to assist a manufacturer of ice cream 
delivery truck bodies in the selection of a suitable brine to supply the 
refrigeration. A survey of physico-chemical tables revealed the following 
data with respect to eryohydrie points for various salts arranged in the 
order of temperature: 


CONCENTRATION CRYOHYDRIC POINT 
SALT 
Salt Water °c oF 
22.5 77.5 - 7.8 +17.96 
32.2 67.8 -10.5 +13.10 
30.0 70.0 -11.0 +12.20 
19.75 80.25 -11.1 +12.02 
36.6 63.4 -11.3 +11.66 
18.6 81.4 —-15.8 + 3.56 
35 65 -16.0 + 3.20 
41.2 58.8 -17.35 + 0.77 
37 63 -18.5 — 1.30 
26.0 74.0 -18.7 — 1.66 
38.3 61.7 —19.05 — 2.29 
22.4 77.6 —21.2 — 6.16 
36 64 —24.0 —11.20 
40.3 59.7 —28.0 —18.4 
NaOH 19 81 —28.0 -18.4 
Mg (NO ) 34.6 65.4 —29.0 -20.2 
MgCl, 21.6 78.4 —28.48 
K,CO, 39.5 60.5 —-36.5 —-33.7 
29.8 70.2 -55.0 —67.0 


A number of these salts were tested for use in brine cartridges by 
placing the brine in a No. 2 sanitary can. A half inch copper tube (3$ 
inches long) was closed at the lower end, the under end was flanged and 
soldered into place through a hole in the can cover. After the cover had 
been sealed onto the filled can, this arrangement provided a brine car- 
tridge with the copper tube serving as a recess to the approximate center 
of the can for the insertion of a thermometer. After the brine had been 
frozen in a hardening room a suitable thermometer was inserted with alcohol 
used as the conducting medium. The melting curves that were obtained 
for various brines in this manner showed that the zones through which the 
temperature was approximately constant closely approached the cyrohydric 
points as listed above. 
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In these melting tests absolute constancy of temperature was not 
attained as might be expected on the basis of theoretical considerations. 
This is attributed mainly to the lack of agitation, permitting some settling 
out of the precipitated salt from the partially melted brine. Traces of 
impurities may also be partly responsible. 


M40. An experimental ice cream freezing unit. J. I. Kerrm anv C. W. 
Ring, Oklahoma A. & M. College. 


When doing research work on ice cream it is often difficult to do any 
extensive series of freezings under accurately controlled conditions if only 
one freezer is used. Furthermore, a considerable loss is incurred in dis- 
posing of large quantities of ice cream where an adequate market is not 
available. To overcome these difficulties at Oklahoma A. and M. College. 
a small freezing unit has been designed. 

This paper describes the construction and operation of the unit which 
consists essentially of four one-gallon freezers set in a brine box. 

The box is built of one-inch cypress wood mortised and glued at the 
joints and held together by outside stay-bolts. The inside dimensions of 
the box are 24” x 24” x 113”. 

Small bevel pinions are substituted for the hand cranks on the freezer 
drive shafts. These are all turned toward the center of the box where 
they are engaged by the same bevel driving gear. Power is furnished by 
a 4h. p. motor. 

The brine in the box is siphoned from a large brine tank and overflows 
through an outlet 6” from the bottom of the box. Brine temperature may 
be changed very quickly or may be held constant within a fraction of one 
degree Fahrenheit. 

Any freezer may be placed in the box, started, stopped or removed 
while the others are running. 

Holes are cut in the freezer lids to enable the operator to observe the 
ice cream as it freezes. 

Overrun is measured by a gage without removing ice cream from the 
ean. On duplicate batches of the same mix overrun may be controlled to 
within 1 per cent at any specified time interval. 

The total cost of materials and construction of the entire unit was less 
than $100.00. 


M41. Methods for testing condensing pans. L. C. THomsEN, University 
of Wisconsin. 


The chief purpose of this paper is the presentation of a method for 
running tests on a vacuum pan in commercial operation. These tests were 
made on a collandria type, 36-inch diameter stainless steel pan which had 
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a heating area of 40 square feet. Data were collected on seven runs. A 
complete set of data are included in the results. Methods for caleulating 
the information in the data table are presented. 

Information obtained indicates the advantages of a vacuum pan for 
removing water from dairy products. 

An efficiency of heat utilization of 92.0 to 98.8-per cent was found. 
The efficiency of the condenser varied from 50.7 to 72.1 per cent. Water 
evaporation per hour per square foot per degree Fahrenheit temperature 
difference varied from 0.244 to 0.493 pounds. The amount of steam based 
on unit evaporation necessary to evaporate one pound of water from milk 
varied from 1.04 to 1.13 pounds. The amount of condensing water per 
pound of vapor from the milk varied from 17.5 to 20.7 pounds. The over- 
all coefficient of heat transfer varied from 248 to 497 B.t.u. 

Other data are also presented. 


a 
q 
| 
4 


EXTENSION SECTION 


E1. Revision of record forms for D. H. I. A. work. J. W. Liyn, Kansas 
State College. 


A study of answers to a questionnaire sent to every Extension Dairy- 
man listed as in charge of D. H. I. A. work in the various states indicates 
that the Herd Record Book B. D. I. 5 (Revised) has incorporated most of 
the suggested changes. 

Interest in the simplification of feed records is increasing. There is 
also a trend toward the keeping of more complete herd records that will 
give the total amount of feed consumed by the herd, assist in proving sires, 
and make it possible for the tester to render services heretofore impossible. 

A permanent herd record book is being used in a few states. This 
assists in proving sires, and in studying the efficiency of individual cows 
and the breeding efficiency of the herd. The development of a uniform 
permanent herd record book should undoubtedly be the next step in 
improving D. H. I. work. 


E5. A yearly association program. A. B. Nystrom, Bureau of Dairy 
Industry, U. S. Department of Agriculture. 


Every dairy herd-improvement association should have a definite pro- 
gram of work to follow each year for the benefit of members, testers, and 
the county agent. This program should show what is to be done, how, and 
by whom it is to be done, and when the work must be finished. This will 
insure a larger volume of work each day, month, and year. The needs of 
the farmers and their willingness to cooperate must determine how exten- 
sive the program should be. But even the simplest program should be 
carefully planned to obtain maximum results in its execution. 

The kind of program to undertake should be determined by a survey. 
One type of survey form is presented. This can be simple or elaborate to 
suit the needs and capabilities of the tester and members. In no case, 
however, will a verbal survey suffice. A record must be made of condi- 
tions found and filed for later reference. The survey should first of all 
include questions on matters pertaining to the dairy herd, its breeding and 
management, number and kinds of animals. It might also include state- 
ments about the buildings, the cropping system, condition of land as 
regards fertility, and the farmer’s interest in cash crops. 

A tester or an association will accomplish more by marking down a 
definite goal to be reached during the month and year. The goal should 

_ be possible of attainment, yet high enough to require extra effort to reach. 
483 
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A list of 43 possible goals is given. It is not presumed that any associ- 
ation would attempt to reach more than a few of these goals in any given 
year, but there is sufficient variation in the list to suggest goals that will 
touch all phases of the farm enterprise. A suggested plan of work for a 
sample association with goals and calendar of work is also presented. 


WHO WOULD BENEFIT 


The greatest benefit from such a program would come to the members 
of the association. But all of the farmers in the neighborhood would bene- 
fit through the meetings, tours and exhibits held by association members 
to which everyone in the community would be invited. Dairy herd-im- 
provement association work should be so planned and conducted as to make 
each member of the association a demonstrator of some good practices for 
the benefit of others, as well as himself. 

The tester would be-benefited by the program, because he would be able 
to plan his work more systematically and to get more work done during 
the year. If he anticipates reaching a definite goal by a certain date, he 
becomes more enthusiastic about the work he is doing and this tends to 
lighten his burden. 

The county agent would benefit through having a definite check on what 
is going on in his county. He should welcome the plan because it will 
make it possible for him to carry out with least effort a well rounded dairy 
program, based on the actual needs of the farmers. 


E9. Five-session dairy feeding school. C. L. Buackman, Ohio State 
University. 


PURPOSE 


As the name suggests, this school is divided into five sessions and deals 
primarily with dairy feeding problems. It is designed also to stimulate 
a broad interest in the science of dairying and to show the importance of 
this enterprise to human welfare. 

An effort is made not only to give as much fundamental science as seems 
necessary but to briefly trace its development in order to acquaint farmers 
with the fact that our knowledge is constantly changing. This is done in 
the hope that farmers will not only be more receptive to new facts but also 
be on the lookout for them. 

An outline of each discussion is furnished to those attending the school. 
This makes it possible for the instructor to cover more material and gives 
those attending something which they may use for study between meetings. 

The general plan is to hold one session each week in a county, at the 
same time and place, over a period of five weeks. A good proportion of 
those attending the school are present at all five meetings. 


: 
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SUBJECT MATTER 


Lesson I deals briefly with the early history of dairying and the intro- 
duction of cattle into this country. This lesson also deals with the early 
and recent discoveries and investigations which brought about dairy 
progress. Some facts are given as to the relative importance of dairying 
in the nation and state. 

The last part of the lesson deals with investigations which show that 
high production is necessary for economical production. 

Lesson IT gives the reason for the guaranteed analyses of feeds and 
explains briefly how such analyses are made. It illustrates the meaning 
of digestible nutrients by giving the data from a digestion trial. This 
lesson also explains the methods of absorption and the use to which the 
various nutrients are put. 

Lesson IIT deals with characteristics of a desirable ration, explaining 
the reason for these requirements by reference to specific experiments. 
Much of this lesson is devoted to a discussion of the common feeds and 
their particular characteristics. Special emphasis is placed on the value 
of high quality roughage and considerable information is given on how to 
produce good roughage. (The Agronomy Dept. of the O. 8. U. has co- 
operated in furnishing much of these data.) Hay and grain samples are 
used as demonstration material during this discussion. 

Lesson IV deals with the development of feeding standards and 
explains their value in formulating rations. This lesson is supplemented 
by a bulletin on the general subject of dairy cattle feeding. 

Much of the fourth discussion is devoted to the actually balancing of 
rations for members. Members are assisted in making their own caleu- 
lations. It is hoped that after this lesson those attending may be able to 
ealeulate rations themselves. 

Lesson V is something of a review of previous lessons and an applica- 
tion of what has been previously discussed to practical problems of feeding 
the dry cow, the calf, and the cow in heavy milk. Some time is also 
devoted to the subject of management as it relates to the control and 
elimination of the common diseases, such as tuberculosis, abortion, mastitis, 
milk fever, ete. The brom thymol blue test is demonstrated at this meeting. 

The five-session feeding school has given a great opportunity to get 
better acquainted with many dairymen and their problems. It furnishes 
a.means of giving more technical information than would otherwise be 
possible. Occasionally farmers change practices during the course and 
report results. These reports are the basis for some stimulating discussions. 

Schools of this character could be improved and made more interesting 
by using more demonstration material. 
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E12. Making dairymen out of 4-H club members. Dwieut M. Seats, 
Kansas State College. 


State extension programs, for the most part, have failed to make dairy- 
men of 4-H members enrolled in dairy projects. 

Much of this is due to an over-emphasis of the less essential feature of 
the program. Too much stress has been placed on the phase which deals 
with the type of dairy animals, while too little attention has been given to 
the teaching of principles which deal with the science of breeding, feeding, 
and management of profitable dairy herds. 

One method of lessening the emphasis on type in the showing of 4-H 
Club calves is to award the club members, for their skill in fitting and 
showing, premiums equal to those made for the excellence of the club 
animals they exhibit. 

More stress also needs to be given to the third-year dairy club work. 
Definite premiums, preferably in the form of educational trips or scholar- 
ships, to those who excell in the application of sound dairy practices in the 
handling and the keeping of records on the producing cow will help stimu- 
late this program. 

There is a need for more junior projects which deal with breeding 
better dairy cattle. Junior bull clubs, which are being used in a few 
states, have partially filled the need. Such work needs to be popularized 
so that there will be an equal chance for recognized achievement in this 
field as in other phases of dairy club work. The same is true of projects 
pertaining to record keeping and the management of dairy farms. 


E13. Listing cow testing association proved sires and permanent herd 
records. Earu N. Suuutz, Iowa State College. 


The publishing of data for sires proved by means of cow testing associa- 
tion records is a problem which has confronted Extension Dairymen in 
recent years. To be of the greatest value the information in the daughter 
and dam comparisons should be available not only to the owner of the 
sire proved but to all dairymen interested in improving their herds by 
intelligent breeding methods. The amount of work required of the tester 
in securing the information should also be considered, as there is a limit 
to what ean be expected of these men. 

Breed associations and several states have published proved sire data, 
but each one has followed a different plan. The object of this study was 
to consider the various plans and offer recommendations as to the data 
which should be published. 

A questionnaire was sent to all extension specialists in charge of cow 
testing associations and dairy cattle breeding work of the various states 
to get what these men thought most important in the publishing of sire 
data. 
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From the results of the study of the various plans and the replies to 
the questionnaires, the following recommendations were made: 

The list should include the name and number of all sires with 5 or 
more unselected, tested daughters from tested dams. The date of birth 
of the sire should be listed, the name of his owner and address, the date 
proved and whether alive or dead when proved. The production records 
calculated to maturity should be reported for— 

1. All daughters with lactation records. 

2. All daughters with lactation records which can be compared with 
the records of their dams. 

3. All dams of above daughters. 

The average increase or decrease should also be given, but no index 
ealeulated. With the information at hand, any preferred index can be 
calculated. 


PERMANENT HERD RECORDS 


Cow testing association members who have tested continuously for a 
number of years find that the information contained in a half dozen or 
more herd books is not easy to use. A compact, readily available, loose- 
leaf permanent record system is in demand by these dairymen. Several 
states have started such a system. 

A study of various types of permanent herd records was made and a 
suggested form prepared. This form was a loose-leaf system on sheets 
84”x11” in size. Information for each cow, such as her production, 
reproduction, health and records of her progeny, is to be listed on one 
sheet. For such a record system to be workable, some scheme of identifying 
the animals in the herd is necessary, such as by ear tags or tattoo marks. 


E15. Analysis of dairy herd improvement association proved sire records. 
E. J. Perry, State University of New Jersey. 


The Bureau of Dairy Industry is making a valuable contribution to the 
Better Sires Program of the country through the tabulations which are now 
being prepared with such dispatch. The data recorded on the sheets re- 
turned to the state colleges are splendid but considerably more information 
is needed if worthy proved sires and their offspring, particularly the sons, 
are to create the interest which they merit. These additional facts must 
be gathered by the testers and state extension men and used along with 
the figures from the Bureau before the sires can be fully appraised. 

Many factors may enter into the average production of a set of 
daughters. Were any culled or sold for milkers in the proving period? 
How many records were made, and which ones were used? This question 
has particular reference to the dams since most bulls are proved by the 
2-year-old lactation record of the daughters. What is the bull’s index? 
What were the health conditions when the records of the daughters and 
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dams were made? Did a change in feeding methods or other environ- 
mental factors play a part? What kind of type is the bull siring? These 
are the questions that are being asked about proved sires today. Are we 
able to answer them satisfactorily? 

The sire proving program should be a step in the larger program of 
cooperative breeding. At present most of the sires that are being proved 
are owned by individuals. It seems very difficult to arrange for an 
exchange of sires where there is no joint ownership. When the health 
program of a group of herds is on the same basis bull associations or 
breeding circles are the practical solution to the problem of extending 
the usefulness of good proved sires. More data are needed on the results 
secured over a period of years by proved sires and by well-managed bull 
associations. Denmark has such data which show that the average produc- 
tion of the herds that have been enrolled in both the Breeding Societies 
and Cow testing associations over a period of 30 years is 23 per cent higher 
than the production of those herds that have been in testing associations 
but not in bull associations (Breeding Societies). Figures of like character 
are needed from our bull associations and from herds where meritorious 
sires have been identified through the performance of their daughters. 
Data such as this should be presented periodically to all who are enrolled 
in the sire project. They should be urged to keep a permanent herd 
record book. 

How best to secure this needed supplementary information rests with 
the extension service of each state but it is highly desirable that the 
methods and results be as nearly uniform as possible. 


E16. Sons of proved sires. D. L. Fourt, University of Idaho. 


It is a recognized fact that the use of meritorious proved sires is the 
surest method of improving dairy herds through breeding. Unfortunately 
the number of meritorious proved sires is limited. 

Preliminary studies indicate that sons of meritorious proved sires can 
be used with greater assurance of success than sons of untried sires. 

Records indicate that less than one-half of all sires increase production, 
while preliminary studies of Idaho records indicate that approximately two- 
thirds of the sons of meritorious proved sires increase production. 

The use of sons of meritorious proved sires should be emphasized to 
a greater extent in the dairy extension program. Continuous herd testing 
is essential. Young bulls should be selected on the transmitting ability 
of their sires and dams rather than on the producing ability of the dams. 
Proper interpretation of pedigrees should be emphasized, and padded 
pedigrees deflated. The adoption of pedigrees showing the transmitting 
ability of sires and dams should be encouraged. 
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E17. Standardized lactation records for reporting dam and daughter 
comparisons in D. H. I. A. J. F. Kenpricx, Bureau of Dairy 
Industry, U. 8. D. A. 


The type of lactation record to use in dairy herd-improvement associa- 
tions as a basis for selecting cows and evaluating the transmitting ability 
of sires has been given considerable attention during recent years. Investi- 
gators generally agree that the type of record which has high repeatability 
is the best measure of the production capacity of the cow. 

Variation found in lactation records may be largely attributed to six 
general causes: (1) Differences in management and feeding, (2) differences 
in length of lactation periods, (3) differences in number of times cow is 
milked each day, (4) differences in the degree of influence of gestation, 
(5) differences in ages, and (6) differences in inheritance of cows. 

It is impractical if not impossible at the present time to correct for 
variations caused by differences in management and feeding and in the 
inheritance of cows. As a result of this study, a standardized 305-day 
M. E. (mature equivalent) record has been devised to correct for variation 
caused by differences in length of lactation periods, differences in number 
of times cow is milked each day, differences in the influence of gestation 
and differences in age. The standardized 305-day M. E. record has higher 
repeatability than lactation records consisting of the first 305 days’ or 
the first 365 days’ production. ; 

The standardized 305-day M. E. record will measure production ca- 
pacity and evaluate the transmitting ability of sires with greater accuracy 
than has heretofore been possible. 
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PROBLEMS AND METHODS OF INSTRUCTION 


11. A basic curriculum for an agricultural college. H. P. Davis, Uni- 
versity of Nebraska. 


OBJECTIVES 


A curriculum to function satisfactorily must be built upon the carefully 
worked out ideals and purposes of the college as determined by the faculty. 
These objectives cover four divisions, namely, cultural, physical, moral, 
and professional and may be summarized as follows: To provide a broad 
general education so as to help students understand their environment 
and appreciate the broad field of human knowledge and at the same time 
develop their personalities ; to teach a sound appreciation of health and its 
maintenance ; to inculcate an understanding of moral and ethical principles ; 
and to insure adequate professional training in agricultural science. All 
these objectives having as their purpose the training of an educated, right 
thinking, independent and useful citizen. 


COURSE SELECTION 


A curriculum should be built up by the faculty to insure the carrying 
out of the objectives by testing each part of each course. Courses are 
divided into required and elective. In general, the required courses are 
designed to give a survey of the field and the orientation of that field to 
other subjects. 

REQUIRED COURSES 


The required courses insure that the student has had a broad back- 
ground before being allowed to specialize in a particular field. 


Kind of Course Semester Credits 
English—4 courses 10 
Orientation 1 
Physical Education—2 courses 2 
*Military Science—4 courses 4 
Biological Sciences 13 


General Biology 
General Botany 
General Zoology 
General Bacteriology 
Physical and Exact Sciences 
Chemistry—2 courses 
Physics 
Mathematics 
* Prescribed by the Board of Regents. 
* At the University of Nebraska, only 8 credits in chemistry are required. 
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Kind of Course Semester Credits 
Social Sciences 12 
Political Science 
Economies—2 courses 
Psychology or Sociology 
Agricultural Sciences—survey courses 
Agricultural Engineering 
Agronomy—2 courses (soils & crops) 
Animal Husbandry 
Dairy Husbandry 
Entomology 
Horticulture 
Poultry Husbandry 
Rural Economics 
Voeational Education 
Agricultural Sciences—elective 12 


28 


Total 94 


ELECTIVE COURSES 


A total of 40 credits are required in agricultural sciences of which 12 
may be elective. Thus out of 125 credits, 82 are fixed courses, 12 are 


electives in agricultural science and the balance may be selected in any 
course in the university. 


I2. Certain suggestions for a course of study for those majoring in dairy 
industry. J. H. Franpsen, Massachusetts State College. 


(No abstract submitted.) 


I3. Building a course in dairy husbandry. H. P. Davis, University of 
Nebraska. 


The building of a course in Dairy Husbandry involves many problems 
for the instructor and a thorough understanding and appreciation of the 
ideals back of the college curriculum. Study must be made of the position 
of the proposed course in the curriculum, as for instance, whether it ap- 
pears the first year or at some later time. The complexity of the course 
and the subject matter presented will depend to a considerable extent upon 
when the proposed course is given. 

Courses may be divided into four general types, namely, (1) survey, 
(2) basie principles, (3) factual information, and (4) development of 

skills and techniques. Any particular course may represent one or any 
combination of two or more. The question of whether the course is to be 
required and for what class of students must also be settled. A required 
course, if the only one required in a department, will be of a different 
make-up than if it is the first of two or more required courses. Required 
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courses for the general student body should be of a different character 
than those required for a professional group. A required course for all 
students given the first year would likely be largely of a survey character, 
while a required course for Dairy Husbandry majors in the junior year, 
for example, would be more factual, present more basic principles and 
probably attempt to teach skills and techniques. In general, elective 
courses will be designed to have a student appeal. 

The type of instruction or method of presentation has a marked effect 
upon the construction of the course, and a choice of methods must be made 
before the actual start is made. The first procedure is to formulate the 
objectives. These should be both inclusive and exclusive and should be 
the criteria for measuring material to be presented. The material bearing 
on the subject is next surveyed and that part eliminated that does not 
carry out the objectives. The next step is the division of the material into 
class periods and the making of such adjustments as are necessary. With 
the course material roughly allocated to class periods, then the class period 
or laboratory outline is prepared for each class meeting. This outline 
clearly states the purpose or purposes to be accomplished, asks significant 
questions, and gives the references. Finally, each outline is checked with 
other courses both within and without the department to determine if there 
is duplication. A successful course depends to a large extent upon logical 
methods of preparation, which will likely insure proper balance and 
integration. 


14. Frequent quizzes in teaching dairy elements. E. L: Fouts anv J. I. 
KerrH, Oklahoma A. and M. College. 


Teaching the elements of dairying to classes of over one hundred 
students, made up chiefly of freshmen, presents one of the most difficult 
problems found in the teaching schedule of the instructor in dairying. 
The instructor is obliged to teach the students how to study, to emphasize 
the need for study and to leave with the students some knowledge of the 
subject of dairying. 

Observations taken during the presentation of dairy elements over a 
period of ten years have led the writers to draw the following conclusions: 

A text-book is absolutely essential for this type of course. 

A ten minute written quiz at the beginning of practically every theory 
period encourages systematic study and promotes interest in the subject. 

Prompt return of graded papers and the immediate posting of all daily 
grades on a bulletin board creates unusual interest and acts as an incentive 
for the poorer students to improve their standing. 

The entire course should be planned in advance of the first meeting 
of the class and the sequence of the work in lecture and laboratory given 
earefui consideration. 
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The use of many exhibits and demonstrations illustrating important 
points has been found to add interest and to aid in teaching the subject 
to the best advantage. 

Maintaining the interest of the students in the work being given is the 
keynote of success in teaching this type of course. 


I5. Adjusting dairy instruction to the needs of the state. C. E. Wyum, 
University of Tennessee. 


The dairy instruction program in any state university should be related 
to the conditions in the state and the needs of its students. 


CONDITIONS IN STATE—TENNESSEE 
I. Cattle. 
1. Ninety-three per cent purebred dairy cattle are Jerseys. 
2. Ninety-five per cent of grade dairy cattle are Jerseys. 
3. The average test of milk is 4.4 per cent fat. 
4. Less than 4 of 1 per cent of cattle tested react to T. B. 
II. Climate. 
1. Annual rainfall 60 inches. 
2. Many large springs, 58-60° F. 
3. Long growing and grazing seasons. 
4. Outdoor comfort. 
III. Marketing products—Diversified. 
1. Thirty-one per cent market milk. 
2. Forty-three per cent cream for creamery butter. 
3. Twenty-five per cent milk for manufacturing purposes. 
4. Farm butter—not included above. 
IV. Students. 
1. Large percentage live on farms. 
2. Many have some dairy farm experience. 
3. Few have manufacturing experience. 
V. Program and policy. 
Not to increase the number of cattle or dairymen but to improve 
quality of products and the efficiency of producing them. 
VI. Demand for trained men. 
Type of positions available. 


INSTRUCTION 


I. Cattle—4 herds. 
1. College—Registered Jerseys and Holsteins for instruction, demon- 
stration, and research. 
2. Junior College—Registered Jerseys for instruction and demon- 
stration. 
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3. Two sub-stations—Registered Jerseys for experimental and 

demonstration purposes. 
II. College Creamery. 

1. Milk and cream purchased from over 200 dairymen. 

2. Products—creamery butter, ice cream, cultured milks, chocolate 
milk, pasteurized and raw milk, cottage, American and cream 
cheese. 

3. Labor—mostly students. 

III. Courses and instruction. 

1. Four-year course in agriculture, specializing in dairying. 

2. Four-year cooperative course—students alternating by terms 
working and going to school. 

3. Short Course—for experienced persons making a life-work of 
dairying. 

a. Dairy farmers. 

b. Dairy manufacturing workers. 
e. Vocational teachers. 

d. Nutrition and health workers. 

4. One year dairy course. 

Less than college grade and no college credit. 

5. Graduate students. 


16. The integrated course of study in agriculture. A. M. Frexp, Uni- 
versity of Minnesota. 


The primary objective for teaching agriculture in the secondary schools 
is to provide rural youth with the knowledges, skills, attitudes, and habits 
most needed for farming and rural life in a modern era. The agriculture 
course is based on the interests and needs of the students and it is regarded 
as an integral part of their farm life. 

Agriculture as a mode of life is made up of a series of inter-related 
activities which together constitute the total pattern of successful farming. 
The former plan of teaching crops, animal husbandry, soils, mechanics and 
farm management in separate yearly units has given way to an integrated 
course of study. The program for instruction in agriculture is organized 
the way a farmer farms. The course of study is regarded as a continuous 
program of planning, study, and instruction extending over three or more 
years. The problems of the home farms serve as the basis for determining 
content. The problems for each year are selected on the basis of the inter- 
ests, abilities and needs of the students. The subject matter is developed 
on the enterprise basis and is arranged to progress in sequence of difficulty 
within the enterprise as the students pass from one year to the next and 
as they gain in maturity, experience and power of understanding. Indi- 
vidualized instruction and practical application on the home farms are 
important features of the teaching plan. 
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in Hot. or Cold. 
Water 


That the germ-killing power of B-K is ever 
present—no matter what the temperature of 
the sterilizing solution—has been proved time 
and again. In fact, B-K solutions up to 200 
parts available chlorine per million parts of 
water have been boiled for ten minutes with 
solution showing no loss in available chlorine 
content. * 


Because the alkalinity of B-K sterilizing solu- 
tions is lower, more germ-killing hypochlorous 
acid is present which destroys bacteria instantly 
on contact, 


B-K Comes in Both 
Powder and Liquid Form 


B-K Powder contains 50% available chlorine 
and can be used either to make a stock solution 
or added direct to rinse water. B-K Liquid is 
still preferred by thousands of users because it 
provides a dependable, ready-made solution at 
a low price. 


Send today for quantity discounts and 
valuable free book, “Better Dairy Products.” 


General Laboratories, Inc. 
Dept. 112, Widener Building, Philadelphia, Pa. 


*Laboratory data ex- 
plaining these heat 


tests, as well as other 
important tests with 
B-K, will be sent free 
on request. 
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